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THE KANUFACTVAE OP DBAIN FIFE. 

The manufacture of drain pipes is similar in many respects 
to that of bricks and tiles. It depends little Tipon manipu- 
lative skill, but much upon the thorough intermixing of the 
material used and the freedom of the same from impurities. 
The clay used in this vicinity is a refractory potter's or plas- 
tic clay containing lime and magnesia, with more or less ox- 
ide of iron; either black or red. It comes from the large beds 
existing near Woodbridge, N. J., and belongs to the series 
of upper secondary rocks underlying the green sand de- 
posits. 

The first process which the material undergoes is temper- 
ing with water and mixing in pug mills in which are spirally 
disposed blades, which cut up the mass and at the same time 
time move it forward. It passes through two mills, one hor- 
izontal .and the other vertical; and is then transported to the 
press. Before it is placed in the latter it is wired, that is, 
taking a good sized lump, a workman cuts it through repeat- 
edly with a wire, and in this way- removes all large nodules 
of iron pyrites, stones, and similar foreign substances. Iron 
in the clay is the chief difficulty with which potters of every 
grade have to contend. It obtrudes itself in microscopic 
specks in fine kaolin; and in lumps as big as an egg in the 
coarse drain pipe material. In fine porcelain it produces 
black spots, which at once reduce the goods to inferior qual- 
ity, while ill drain pipe it melts, runs, and leaves holes. To 
extract even the large masses by wiring by hand seems at 
the present time, when processes infinitely more delicate and 
complicated are done by machinery, rather behind the age; 
but we were informed that no other means answers the pur- 
pose so well. The clay is tempered so stiil that it is practi- 
cally impossible to force it through sieves or grating without 
breaking the latter away, nor does there, for the same reason, 
seem any apparent way whereby magnets could be advanta- 
geously used to extract the iron. 



After being wired the plastic mass is placed in the press. 
Fig. 1. This consists of a receiving cylinder in which is a 
follower driven down by the large steam cylinder above. 
Through the lower cylinder runs a spindle which supports 
at its lower end a core. At the bottom of the cylinder are 
adjustable dies, between which and the core the clay is 
forced, emerging, as in the case of theleadinlead pipeman- 
ufacture, in tubular form. Before pressing begins, how- 
ever, a wooden drum is placed upon a platform which may 
be screwed up and down, and which is located on the bed 
block of the press. Sliding on this drum is a core or mould 
of the exact shape and size of the inside of the enlargement 
or collar of the pipe. This mould, when the pressing first 
begins, is brought up close under the cylinder and a pair of 
collar dies are brought around it. The annular space be- 
tween these dies and the core is closed beneath, so that when 
the clay is forced it cannot descend, but must fill said annu- 
lar space. This done, the collar dies are opened and the press- 
ing is continued, the pipe of uniform diameter thus produced 
sliding gradually down over the drum, as represented in the 
illustration. 

If, however, the pipe is to be curved instead of straight, 
the guide drum below is not used; but as soon as the collar is 
formed, the attendant grasps the pipe as it comes out and 
bends it to the desired curve by hand. As soon as each 
section of pipe is thus finished, it is removed and placed upon 
a rack until thoroughly dry. 

The glaze used is ordinary slip with no coloring matter, 
the clay employed being of such a nature that it will melt 
without running by the time the material of wWch the pipe 
is composed is burned to a body. Dipping in the glazing is 
done in the case of large pipe by the simple means shown in 
Fig. 3.- The pipe rests on a counterweighted suspended 
platform, which is easily raised or lowered by hand into or 
out of the mixture. In making traps and odd shapes from 



the plastic mass, no press is used, but the clay, cut into slabs, 
is first hammered into compact condition by hand and then 
packed in moulds, as shown in Fig. 3. 

Baking is done in the ordinary way in kilns. No seggars 
are used, and the pipes are disposed in nests, that is, inside 
of a 13 inch pipe there is usually placed an 8 inch, and in- 
side of that again a 4 inch. The heat is kept up for from 54 
to 56 hours, when the glaze turns to a dark brownish, glossy 
hue, and the work is done. 

The New minneapolis Suspension Bridge. 

; The new suspension bridge in Minneapolis was completed 
in 1877, under direction of T. M. Griffith. The span is -675 
feet; towers, HI feet high; roadway, 30 feet wide; foot walks, 
each 6 feet wide; platform, 40 feet above ordinary stage of 
water. The cables for the main bridge are 9J^ inches in 
diameter, those for the foot walks 4 inches in diameter. The 
strength of the cables is 10,996,000 pounds, strength of floor 
stays, 440,000 pounds. The anchorage extends through lime- 
>stone rock 10 feet thick. An additional protection is made by 
heavy masonry around each of the four anchors. Cost of 
the bridge and approaches, about $200,000. Minneapolis 
was surveyed in 1854. Population in 1870, 18,000; in 1877, 
40,000. Capacity of water power, 134,000 horse power. 
There are 31 flouring mills in the city, manufacturing 
1,306,000. barrels of flour annually. There are 30 sawmills, 
producing 300,000,000 feet of lumber annually. The indus- 
tries of the city are numerous. Among the many are shingle 
and lath mills, machine shops, foundries, car shops, woolen 
mills, paper mills, oil mills, plow, harvester, and agricultural 
works, planing mills, barrel factories, etc., etc. Annual 
product of manufactories, about $17,000,000. The city 
contains 53 churches, 10 large public school buildings. 
State university; and numerous seminaries and private 
schools. 
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NATURAL HISTORY COLLECTIONS AS EDUCATORS. 

The project of establishing a Zoological Garden in Central 
Park, in this city, on the model of that in Regent's Park, in 
London, England, is again being brought forward. A 
number of wealthy citizens have formed a Zoological Society 
and propose to start with a capital of over $100,000. The 
designated ground is a tract of 30 acres on the west side of 
the park, Just above 96th street and near the new Natural 
History Building. The society will enclose the site, erect 
buildings, etc., and charge a small admission fee except on 
one free day per week. 

The collection of living animals already in the park is now 
very meagre. Lack of funds at the disposal of the authori- 
ties have prevented its enlargement or even the erection of 
suitable edifices for its reception , and in fact, as the Presi- 
dent of the Park Commission expresses it, the city keeps "a 
kind of hotel for menagerie animals," which belong to 
shows and circuses, and for which care and housing are pro- 
vided, the owners paying only for food. The condition of 
these unfortunate brutes has of late been pitiable, and has 
elicited no small share of the attention of Mr. Bergh and his 
humane society. The public however continue to manifest 
great interest in the collection, and to this fact, coupled 
probably with the recent opening of the new Museum of 
Natural History, may be ascribed the renewing of the enter- 
prise above noted. 

It is perfectly obvious, we think, that collections of 
natural history specimens, whether the same be of living 
animals or of fossil remains, are valuable only in an 
educational regard ; and if the same are intended for popular 
edification, then, unless they are so arranged as to carry the 
proper scientific instruction to unscientific intellects, they 
do not fulfill their purposes. This is a simple and very ne- 
cessary requirement, yet it appears to be systematically 
neglected, with the result of substituting merely the transi- 
tory interest felt in looking at strange objects for the perma- 
nent one which might be aroused if their inter-connection 
and intrinsic peculiarities were more clearly set forth. The 
Aquarium, for example, in this city, established a year ago, 
contains a really remarkable collection of marine creatures 
and it is especially rich in curious connecting links. The visi- 
tor may begin with the animated plants, the zoophytes, trace 
the development up to the tubellaria and gliding worms, and 
so on, through the eels and similar types to the true fish. Still 
advancing,he may find in the green maray perhaps the closest 
link between the fish and the serpent; in the proteus, tho 
menopome and the axolotl.the links between the gill-breath- 
ing and the air-breathing animal ; in the seals and sea lions the 
links between the warm-blooded land creatures and the 
cold-blooded inhabitants of the sea; in the flying foxes 
the link between birds and brutes; and thus he may con- 
tinue tracing the chain of development as demonstrated by 
Haeckel and otberevolutionists. In the kingyo and the other 
curious Japanese fish he may see the wonderful results of ar- 
tificial selection carried on through a long number of years ; 
in one fish he will find eyes developed until they look like 
small telescopes; in another tail and fins converted into films 
which resemble festoons of lace. This is the merest outline 
of some important lessons which might be learned by mere 
inspection if the opportunity were provided say by suita- 
bly arranging the collection and posting explanatory placards. 
Another lesson is taught in an admirable way by the plan on 
which the famous Berlin Aquarium is constructed. There the 
visitor descends from story to story, tanks always surround- 
ing him, and the accessories being so arranged as to convey 
the idea that he is actually going down in the sea depths. 
In accordance with this plan, the fish are disposed so that 
in the upper story those creatures always found at or near 
the surface are met with, while in the lowest, the deep sea 
fishes and crustaceans are encountered, those dwelling in 
intermediate regions being between. 

To return to the Zoological Garden plan, the above will 
convej^ a general notion of our idea of what the project 
should be. That is to say, the animals should be put in en- 
closures imitating as closely as possible their natural haunts ; 
they should be allowed the utmost freedom of movement 
compatible with safety; their relative arrangement should be 
such as to indicate their relationships and descents in the 
clearest possible manner to the average intellect, and brief 
information regarding each specimen in simple language 
should be placed conspicuously upon its enclosure. Collec- 
tions of fossils, shells, insects, stuffed animals, minerals, or 
other geological specimens, or herbariums should likewise 
be exhibited in the full meaning of that term, not merely 
ticketed with a Latin label and put in a glass case. It will 
require considerable ability and a full apprehension of what 
interests the public to carry out the ideas above indicated ; 
but we believe that such naturalists as Professors Agassiz, 
Bickmore, Marsh, or Morse are fully equal to the task, and 
the result would be a Natural History Museum creditable 
alike to its founders and to the metropolis. 

- - ^ I » > » 

PREVENTING COLLISIONS AT SEA. 
An invention of some sort is needed whereby a vessel may 
signal to other ships in her vicinity the course which she is 
steering, so that collisions may thus be avoided. The means 
at present used to this fnd are very inadequate, as is abun- 
dantly proved by the frequency with which collisions occur. 
The conditions to be considered are, first, those under which 
neither approaching vessel can see the other, as in the case 
of thick weather by day or night, and second, those always 
existing after nightfall when a ship's whereabouts is deter- 
mined by the position of her lights. It will be evident that 



an invention of the kind needed must combine some sound- 
ing apparatus for fogs and some new method of signalling 
by lights for ordinary night use. 

At the present time, sailing ships under way at night carry 
a green light on the starboard and a red light on the port 
side. These lanterns are so arranged as to throw their illu- 
mination over an arc of 90° to the fore and aft axis of the 
vessel. Steamers carry in addition a white mast head light. 
By the relative position of these lights the pilot of an ap- 
proaching vessel determines which way to steer. If for ex- 
ample he sees a red light only, he knows the other vessel is 
crossing his bows and moving from right to left, if a green 
light she is moving in the opposite direction, if both lights 
are visible she is coming directly bows on. This however is 
very inaccurate, for the moment the coming vessel steers at a 
slight angle from direct approach, then one or the other of 
her side lights immediately becomes invisible. The ap- 
proaching helmsman, then, has no way of telling at what 
angle the other vessel is moving, whether she be directly 
crossing his bow, or at 90° to his own keel, or at a very much 
smaller angle. In one case the chances of collision would 
be less than in the other. 

During fogs steamers usually blow their whistles at in- 
tervals; they also blow one or two sharp blasts on approach- 
ing another vessel, according as they mean to go to one hand 
or the other. A sailing vessel during a fog sounds her bell 
or blows a fog horn, according as she is on one or the other 
tack. 

It is clear that these very rough means of denoting posi- 
tion leave a great deal to the guess work or judgment of 
the helmsman, much more indeed than would be the case 
did a good system of signals exist, by which a vessel, by 
sound or by lights or by a combination of both, could indicate 
her course. One signal for each point of the compass would 
be needed, making 33 in all, and the requirements would be 
simplicity, clearness, and readiness in changing one signal 
for another. A really efficient set of such signals would 
probably be adopted by all maritime nations and would 
prove very remunerative to the inventor. 

^ ( > ) » 

CARBON BURNED IN AN ELECTRO-CHEMICAL BATTERY. 

It seems probable that when the discovery shall have been 
made of how to oxidize carbon in the galvanic battery, the 
! cheapest source of electricity will have been attained. The 
most economical means of producing a current now known 
is by the magneto electric machine driven by a steam engine, 
the energy of the coal being converted into electricity with 
less proportionate waste than under any other circurristances. 

M. Jablochkoff, the inventor of the electric candle, has 
lately been experimenting upon a battery wherein carbon is 
to be consumed. From the note describing the same, which 
he contributes to the French Academy of Sciences, he ap- 
pears chiefly to have renewed the experiments of Crookes, 
and the results which he reports are, therefore, to be as- 
cribed to the addition of certain metallic salts, which must 
exercise a potent effect toward increasing the power of his 
pile. Crookes' battery, in which carbon is oxidized, con- 
sists of an iron ladle, which serves both as a containing ves- 
sel and as the non-attackable electrode. In this he melts 
nitrate of potash, and into the liquid thus produced, he 
plunges his carbon. The oxygen in the nitrate with the 
carbon produces carbonic acid, which unites with the re- 
maining potash, forming carbonate of potash, and by the 
chemical action a current of electricity, which " affects the 
galvanometer," is liberated. A better current is obtained 
by a plate of platinum placed with the carbon in the fused 
salt. 

Jablochkoff's new plan is essentially the same. He re- 
jects the platinum in favor of iron alone, and suspends his 
carbon in a wire basket in the liquid; but he says by adding 
different metallic salts he is enabled to vary the power of 
the battery and the rapidity of expenditure of carbon, and 
with these salts there is received a galvano-plastic deposit 
of the metals on the non-attackable electrode. 

The electro-motive force of the battery varies between 2 
and 3 units, according to the nature of the metallic salts 
used, and is, therefore, superior to that of the Bunseu or 
Grenet elements. The Bunsen pile gives at maximum 1'8 
units, and the Grenet 3, or under best conditions, 3-1 units. 
During the working of the battery, there is a large disen- 
gagement of carbonic acid and other gases, which M. Jabloch- 
koff proposes to store up and use as motive power. 



DRAWING ON THE BLACKBOARD. 

The chalk used should be square in section, so that, when 
desired, a line of uniform width can be obtained, which is 
diflicult, if not impossible, with conical-shaped pieces of 
chalk. A short wooden chalk or crayon holder with a bunch 
of wash-leather, chamois skin, or soft cloth, is a good device 
for keeping the fingers free from chalk, and erasing lines. 
Blackboard compasses and " straight edges " of different 
lengths prove useful to those inexpert in drawing circles, 
curves, and straight lines by the eye, but constant care and 
practice will, in course of time, enable the delineator to dis- 
pense with frequent use of them. They should be used as 
seldom as possible. 

Vertical lines should be drawn from above downwards; 
the weight of the hand and arm should be allowed to fall 
naturally. The delineator should stand with his right 
shoulder opposite the vertical line to be drawn Horizontal 
lines are made with the greatest facility when a fixed and 
firm point has been made to the left, and the arm and body 
are moved with the hand from left to right, thus steadying 



© 1878 SCIENTIFIC AMERICAN, INC 



January 19, 1878.] 



^tuntxik %mmtm. 



33 



the hand and keeping its position relative to the body the 
same. In drawing curved lines, it is well to make a few 
dots in the path the curve has to traverse; not more than 
four or six for any curve, but enough to guide the eye and 
give confidence to the hand. Passing the chalk point over 
the place where the intended curve is to be, without mark- 
ing, is also useful, as it accustoms the hand and arm to the 
motion and change of joint required by the curve. Rapid 
drawing will not be acquired at once ; speed will increase 
with practice. Left curves should be drawn first; and when 
drawing the balancing forms on the right hand, the eye 
should take in not only the curve in process of formation, 
but that already made, and to which it is symmetrical. The 
delineator will find it is better to draw with the whole arm 
extended from the shoulder Joint than from the elbow or 
wrist, the face not being nearer the board than a distance of 
two feet in a perpendicular line to its surface. Supposing 
the shoulder joint to be a center and the extended arm a 
radial one, circles can be drawn rapidly and with astonish- 
ing accuracy. 

The diagram should not extend much above the delinea- 
tor's head, for above the head the hand will lose its power; 
nor below the elbow when the arm hangs at the side, for to 
draw then brings the head close to the board, and prevents 
a clear view. If it be necessary that lines be made both 
above and below these points, the position of the body and 
head must be raised or lowered, so as to avoid stooping or 
straining, which prevents good work. 

Drawing on the backboard without the aid of compasses 
or rule may be considered as the most perfect illustration 
of the expression " freehand drawing ;" and to acquire the 
art, the hand and arm should be quite free and supple in 
their motion, otherwise graceful curves and fine lines can- 
not be made. 

Students should commence delineation on the blackboard 
by first drawing vertical, horizontal, and oblique lines, fol- 
lowing this up with the shading of cylindrical, conical, and 
cubical forms, by means of lines of difEerent widths at dif- 
ferent distances. Colored chalks may be used when experi- 
ence has been gained; and by the use of these, pleasing 
effects are obtained, delineations are made intelligible, and 
the subject more easily remembered. The relative position 
of the body to the blackboard and the manner of using arm 
and haad, as given above, should receive special attention 
and practice at the outset. 



that of Snake River. The publications of the survey have 
been exceedingly voluminous. 

Major Powell's party has worked within the Territory of 
Utah, surveying volcanic plateaux, classifying lands, exam- 
ining large areas of pine timber, and locating important 
and valuable coal fields. It is stated that the area of the 
territory that can be redeemed by irrigation through the 
utilization of all the streams, but without the construction 
of reservoirs, is about 1,350,000 acres. The ethnological 
work of Major Powell's party has been very extensive. 

A commission composed of Professors C. V. Riley, Cyrus 
Thomas, and A. S. Packard have been engaged in the study 
of the Rocky Mountain locust. Professor Riley's determi- 
nations relative to this insect we have already placed before 
our readers. The work of this commission has been of 
great value, as it has laid the way for future investigations 
i which will result in the probable abatement of the evil. 

With regard to the Yellowstone Park, Secretary Schurz 
states that nothing has been done , and he recommends ap- 
propriations for the laying out of roads and support of other 
measures calculated to render the natural wonders of the re- 
gion attractive and accessible. 
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COAL DTJST rUEL. 

We are in receipt of several queries as to the best method 
of using coal dust as fuel under steam boilers. To these in- 
quirers the following data, kindly sent us by Mr. C. J . San- 
bom, of Quincy, Mass., will doubtless prove of interest. Mr. 
Sanborn states that he avoids dust by slightly dampening 
the screenings, and he regards plenty of boiler room as a 
prime necessity. His boiler is 4 feet in diameter by 14 feet 
in length, with 50 three inchtubes,30 square feet of grate sur- 
face, and artificial draft produced by a blower. The engine 
is 14 by 36, cutting off at J stroke, piston speed 380 feet per 
minute. Power is supplied to six granite polishing ma- 
chines, two large polishing lathes, large grindstone, pump 
and blower. Consumption of coal dust 1,000 pounds per 
day of 10 hours, with, say, 300 pounds of Cumberland coal. 
Cost of dust $3.50 per ton. The grate surf ace is composed 
of flat plates running the length of the furnace, with about 
80 one half inch holes to the square foot. It should be add- 
ed that in this case the feed water is delivered to the boiler 
nearly cold on account of the small size of the heater, and 
it is also charged with salts and lime, rendering frequent 
blowing-oflE necessary. 

— — ——— — ^ <i> > • 

GOVEENMENT SCIENTIFIC WORK. 
The geological and geographical work conducted under 
the auspices of the United States Government during last 
year is divided by the Secretary of the Interior, in his late 
report, into two divisions. The first is that under the di- 
rection of Professor P. V. Hayden, and the second that 
commanded by Major Powell. The area surveyed by Prof. 
Hayden's parties begins at the northern line of the belt of 
country already explored and mapped in detail by the survey 
of the 40th parallel, and extends westward from the longi- 
tude of Fort Steele, Wyoming Territory, to that of Ogden, 
Utah, and northward to the Yellowstone National Park. 
The primary triangulation party established 36 main sta- 
tions and surveyed 35,000 square miles, and the topographical 
and geological parties surveyed 38,000 square miles, and 
erected monuments at all the important geodetic stations. 
The regions suitable for arable, pastoral, or mining pur- 
poses have been carefully examined and classified, the volume 
of water in streams adapted to irrigation purposes has been 
measured, and studies made into the best methods for re- 
claiming barren lands. Special investigation of the doubt- 
ful points in the geological structure of the Rocky Mountain 
region has shown that, while certain of the groups of 
strata possess each certain peculiar characteristics, and are 
recognizable with satisfactory distinctness as general divis- 
ions, they really constitute a continuous series of strata, with 
no well-defined planes of demarkation, stratigraphical or 
paleontological. Another interesting result of the surveys 
is the probable determination of the ancient outlet of the 
great lake that filled the Salt Lake Basin. It is thought that 
the waters flowed northward, by way of Marsh Creek, into 
the Portneuf, thence into the Snake River, and thence into 
the Columbia River The source of Marsh Creek is in the 
lowest pass between the drainage of the Great Basin and 



microscopic masons. 

The Melicerta ringens is a microscopic organism which 
possesses a building apparatus, liy the aid of which it man 
ufactures infinitesimal pellets, specific in shape and in situa- 
tion, and in altitude when placed in position. The gathering 
members resemble a series of cog wheels which, by rotating 
rapidly in difEerent directions, produce a stream, which 
passes by a special organ which selects from its current those 
particles suitable either for eating or building purposes, by 
dividing the main stream into four smaller ones. One 
stream glances oflE a kind of cushion and is deflected as food 
to the eating apparatus, another carries off the waste, and 
the third and fourth go to the pellet or brick making organ. 

This last is of cup shape, and moulds the pellet in the 
form of a Minie bullet, mixing it with glutinous material 
and rolling it just as a boy makes a snewball. It then 
passes to another wonderfully delicate little member, which 
converts the ball into a cylinder, and the brick which is to 
take its place in the wall is made. In an inconceivably 
short space of time the particle is grasped, turned, and 
fixed in position in the row of other pellets which are laid 
with wonderful neatness and regularity. 

While the melicerta ringens is a brick maker and brick 
layer, the Limniaa annulatus is a plasterer. Mr. P. A. Bed- 
well, in the Monthly Microscopical Journal, says that it secretes 
fluids and rough particles, and with these it rough-casts its 
tube on the outside and then stuccoes it smoothly on the 
the inside, and finally smooths down the exterior surface 
exactly as a bricklayer smooths his stucco with his flat 

trowel. 

^ I > > » 

The Centripetal Railway System, 

The New York Board of Trade and Transportation has 
issued a pamphlet describing the Centripetal Railway system 
devised by Mr. Albert G. Buzby. This consists essentially 
of a substantial permanent way, composed of a center or 
bearing rail and two outer or steadying rails, combined with 
distance or brace pieces so as to form one continuous struc- 
ture. The cars and locomotives have double-flanged bear- 
ing wheels adapted to the center rail, and side steadying 
wheels without flanges adapted to the outer rails. Each set 
of wheels has a separate and independent axle, and all are 
arranged so as to have a swinging and lateral as well as per- 
pendicular motion, each independent of the other. It is 
claimed that the load is mainly carried on the center rail, 
and that there is no grinding action in passing over curves. 
The center rail may have a face of any width, and thus the 
adhesion of the locomotive wheels is materially augmented, 
admitting of the use of heavy gradients. Curves of fifty 
feet radius are claimed to be possible under the system, and 
the inventor suggests its adaptation for elevated rapid transit 
roads, the arrangement proposed being three iron I beams, 
combined with longitudinal timbers and brace pieces. 

'Wbat's In a Name ? 

Trials of the Bell telephone were recently conducted be- 
fore the Emperor of Germany at the palace in Berlin. His 
Majesty manifested the liveliest interest in the invention, 
and deigned to inquire its name, whereupon a high Post 
Office functionary coined the title, " Pernsprecher," which 
means "Far talker," and which the Emperor at once ap- 
proved, so that it is now a part of the German language. 
The acquisition of an Imperial godfather for his device may 
perhaps console Professor Bell for this remarkable change 
in the baptismal title of his offspring, although he will prob- 
ably agree with us in failing to see the improvement. Still, 
when ho remembers that the name emanates from the nation 
which inflicts suffering chemistry with " anisdibenzhydrox- 
ylamene" and a host of like jaw wrenchers, he may be 
grateful that the infant telephone is not smothered under 
the usual Teutonic avalanche of syllables. 



Habits of moths. 

A correspondent of Nature describes some interesting ex- 
periments upon moths to test their sense of smell and hear- 
ing. Certain moths when captured feign death. While 
they are thus motionless, if a sharp sound be made such as 
is produced by striking a piece of glass, they will be sud- 
denly roused and will attempt to fly. On the other hand, a 



strong solution of ammonia, uncorked close to moths, has 
I no effect in driving them away; they do not seem to smell it 
and only move away from the fumes slowly when oppressed 
by them. The latter experiment must occasion surprise, be- 
cause it was believed that moths possessed an unusually ef- 
fective sense of smell, since the males of certain species will 
come from great distances to visit a female kept in captivity, 
and it has been hitherto supposed that they were guided in 
I their quest by the olfactory sense. 

'^ « • I »' • 

Endemic Tetanus In Ijong Island. 
In the eastern portion of Long Island there has existed for 
many years an endemic tetanus of both the spontaneous and 
traumatic varieties. Cases of the disease are known to have 
occurred in one in about every 300 wounds, or about 150 
times as frequently as it happens in New York city. Again, 
it seems to be confined to a particular county, the southern 
and central parts of which are exposed to ocean air, salt air 
from bays, and to the mingling of fresh and salt water. The 
disease is also most fatal in the months of July, August, and 
September. 

Dr. George M. Beard has recently investigated the phe- 
nomena of the malad}', and he comes to the conclusion that 
it is in no wise owing to the large amount of decaying fish 
about the vicinity, but is due to the dampness of the ocean 
air, combined with the local dampness of the soil. He holds 
the pathology of the disease to be in general a cold in the 
spinal cord, which has been made irritable by irritation 
propagated from some form of peripheral injury. The rem- 
edies recommended are Calabar bean and application of ice 
to the spine. 

* ( > ) » 

A 502 Dollar Rooster. 
That famous |50,000 cow which was so much talked about 
in this country a few years ago, has found a rival in point of 
proportionate pecuniary worth in a $503 chicken. The 
English Agricultural Gazette says that a game cock was re- 
cently sold for the above excessive price, and suggests that 
in the future the raising of such chickens would prove a very 
lucrative source of income. The same journal, we notice, 
says that over $13,000,000 worth of eggs were imported into 
England in 1876, and yet the supply was short of the de- 
mand. Here is an opening for poultrymen, and a wider field 
for inventors of egg-preserving processes and egg-carrying 
devices. 

< < > I » — ' — ' — — 

The Telephone and the Telegraph. 
We have received several letters from correspondents nar- 
rating instances of the telephone's reporting messages from 
neighboring telegraph wires. In answer to numerous 
queries as to the cause of this, we would say that it is occa- 
sioned by the inductive effect of the electric currents on 
wires near and parallel with the mainlinewith which the 
telephone is connected. The use of two wires for the tele- 
phone (parallel and near together) would be very apt to neu- 
tralize this effect of other wires, by causing it to act in op- 
posite directions, through the spool wire in the telephone, 
which would of course have its two terminal wires connected 
direct with the two line wires and be independent of any 
earth connection. 



TO OUB SUBSCSIBEBS. 

In accordance with our usual custom, at the beginning of 
this new year we turned over a new leaf in our subscription 
book, placing thereon only the names of those whose sub- 
scriptions have been renewed, or that have not expired. 

All whose papers have ceased to come may know that their 

subscriptions have expired ; and we hope they will be prompt 

in sending the money, $3.30, for renewal for one year, or 

$1.60 for six months. We will supply the back numbers, 

commencing with the year. 

^ < » I » 

Remarkable marksmanship. 

Captain Bogardus, a well known marksman, recently ac- 
complished in this city the remarkable feat of breaking 5,000 
glass balls inside of as many consecutive minutes, the mis- 
siles being shot from a double barreled gun. The balls 
were thrown up from spring traps and were shattered in the 
air. The feat was accomplished with a margin of 19 minutes 
and 35 seconds to spare. It is stated that the weapon, weigh- 
ing 10 pounds, was lifted and aimed 5,300 times, which work 
is equivalent to 318 foot pounds per minute, accomplished 
by the arms alone and continued for over 8 hours. This 
must be added to the brain work involved in aiming the 
gun, in order to perceive the nature of the remarkable skill 
and endurance of the marksman. 

. < < ■ > » 

A Gieat Oil Pipe I.lne. 

A new oil pipe, known as the seaboard pipe line, is soon 
to be laid from Butler county. Pa. , to Baltimore, a distance of 
330 miles. The transporting capacity will be 6,000 barrels 
of oil per day, and the flow will be incessant. It is ex- 
pected to bring into Baltimore annually about two million 
barrels of crude oil, about equal to the quantity now car- 
ried there by two railroads. 

^ I » » » ' 

The Boston Journal says that the shipbuilding tonnage 
of Maine for 1877 has reached 76,308 tons, showing an 
increase over that of 1876 of 3,734, and over that of 1875 
of 1,247 tons. 
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Feeding Horses. 

For a period of over 30 years, more or less, says a corre- 
spondent of the Country Oentleman, horses have been under 
my control. I personally superintended the feeding. Dur- 
ing this time no horses have died, and I have had little 
sickness. A straw cutter, with rawhide rollers, has been in 
continual use till the present time. In the cutting of the 
food for two teams, enough is saved in one year to pay for 
its purchase. While the horses are eating their dinner, 
enough can be cut for the next meal ; then watered, to mois- 
ten it and destroy the dust, and with it four quarts of meal 
is ample for each horse. The meal is one third corn, one 
third oats, and the other shorts. A variety is made by giv- 
ing a few small potatoes or carrots weekly. The benefits 
resulting from this manner of feeding are that we have no 
sick horses, they being always in good health and order; 
there is no danger of founder from hired men feeding when 
too warm: they can eat it sooner, and are ready to go out; 
neither is anything wasted (by throwing from the manger, 
etc.), audit does them more good, I believe, as no whole 
grain is passed and lost. Being out of meal for a few days, 
a number of feeds were given them of small ears of corn, 
with plenty of cut hay, moistened. Two had to be taken 
to the city immediately for treatment of colic, and, by 
prompt action at once, they recovered. This is the last of 
whole grain feeding. Of course the same good quality of 
hay and grain is given when cut as when they cut it for 
themselves. 

^ < » I » 

TH£ COLOBADO KUD VOLCANOES. 

The curious mud volcanoes of Southern Colorado are lo- 
cated about ten miles to the southeast of Mount Purdy, an 
extinct volcano, some 600 feet in height. The remarkable 
aspect of this region is well shown in the annexed engra- 
ving, from La Nature. In its center is a mud lake which 
constantly boils, throwing up jets of thick viscous liquid. 
Around this seething cauldron are hundreds of craters of 
dry grayish mud. The cones are from three to six feet in 
height and five to twenty feet 
in diameter. Some, having a 
narrow opening, eject sulphu- 
rous vapors; others, with large 
mouths, seem filled with mud, 
which they throw out at irregu- 
lar intervals to heights of from 
four to six feet. - The tempera- 
ture of the mud and of the sul- 
phurous vapors is about 210°. A 
small stream of clear water near 
the central lake reaches 199°, and 
ponds in the neighborhood are 
found to be respectively at 96° 
and 100°. Lieutenant Wheeler, 
in his geographical survey, dis- 
covered a vast hill near this mud 
lake which was the product of 
ancient eruptions. The soil is 

chiefly composed of sulphur, which exists in many cases in 
a purely crystalline state. 

It has been suggested that the pitted surface of the moon 
might be caused by volcanoes of this sort. 



LOVEGEOVE'S TWO-HOBSE POWER ENGINE. 

We illustrate herewith a small two horse power engine 
and boiler which the manufacturers claim possesses all the 
qualities of durability, good design, and economy of fuel. 




The cylinder is of the ordinary three-ported construction, 
and the steam chest is cast upon the cylinder. The piston 
is cast iron with self-adjusting packing rings which work 
free. Suitable provision is made to take up lost motion 
wherever it is likely to occur. The bearings are long and 



diameter, 3 inches face, turned for a belt. The boiler is 
made of the best charcoal hammered iron, has lap-welded 
tubes, and is tested to 200 lbs. pressure before leaving 
shop. It is of the vertical tubular type, 18 inches in diam- 
eter, 42 inches high, with twenty 2 inch tubes 30 inches 
long. It is furnished with grates, base dome, safety valve, 
steam gauge, water gauge, gauge cocks, blow-off cock for 
check, and cock between boiler and pump, complete and 
ready to run. 

For further information address Lovegrove & Co., manu- 
facturers, 131 South Fourth street, Philadelphia, Pa. 




THE BEGNIER ELECTBIC LIGHT. 

We take from L'Inventeur the annexed engraving of a 
new form of the Regnier electric light, which operates 
continuously for 24 hours. The essential feature of the 
apparatus is the circular carbon plates used instead of 
points, the voltaic arc passing between the edges of the 
rotary disks. 

The device will be easily understood by the fol- 
lowing reference to the illustration, a is the base, b b 
J' b' forked standards, d d' carbon disks or rheophores hav- 
ing a continuous rotary motion imparted to them by the 
clockwork motors, / and /. ^tg g' are the trunnions on 
which both disks and motors oscillate; «' A isa forked lever 
connected to the motor, /, by a long curved rod; k is a 
button screwed on the end of this lever, and ending in the 
cup, I. By means of this screw the motor, /, is caused to 
move backward or forward in order to adjust the carbons. 
m \s 2l solenoid commanding a soft iron magnet (not 
shown). 

Through the rod, p, crank, r, and arm, s, this mag- 
net pulling downward moves the motor, /, to the rear 
and determines the separation of rheophore, d. kXtt are 
springs moving the rheophore, d', in contact with the rhe- 
ophore, d, to establish the light. These springs, attached 
at u and at ®, act on the motor, /, through crank, r, and 
arm, «. x y xis,& forked lever attached at one end to the 
springs and carrying at its other extremity a set screw by 
means of which the springs are more or less extended and 
the lamp regulated. At 2 and 3 are the binding screws for 
the battery wires. 



THE COLORADO MUD VOLCANOES. 



large. The pump is connected to the shaft and is driven by 
a crank. It is so placeiL as to be accessible at all times. The 
base is in one piece and so constructed as to admit of belt- 
ting from the fly wheel in any direction. The diameter of 
the cylinder is 3 inches, stroke 4 inches; fly wheel 12 inches 



Progress of the Great Jetties. 

Captain M. O. Brown, U.S.A., Government Inspecting 
officer at the mouth of the South Pass of the Mississippi, 
has made a survey which shows a twenty-two foot chan- 
nel over two hundred feet wide, entirely through the 
works; and a practicable channel with a least depth of 
twenty-three feet. This entitles Captain Bads to the se- 
cond payment of $500,000. The Secretary of War will 
have a survey made by a special board of engineers be- 
fore making the payment. 
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Nevr Mechanical Inventions. 

Messrs. Estavau Gorriti and Pedro Unanue, of Navarre 
and Guipozcoa, Spain, have patented a new Automatic Feed 
Water Regulator for Steam Boilers. Water chambers are 
arranged on the top of the boiler, which are, by suitable 
connections, alternately filled with water and discharged 
into the generator. The arrangement is such that the re- 
quired quantity of water is always supplied, whether the 
tank is located above or below the water level. In the latter 
case the regulator acts as a feed pump. 

A new Brick Machine, devised by Mr. R. W. Brownhill, 
of Walsall, England, is an improvement upon that class of 
apparatus in which a vertical plunger drives down the clay 
from the hopper into a mould. The clay is afterwards 
pushed to one side, and compressed into shape by steam- 
heated plungers actuated by cams. The brick then passes 
to a traveling belt for removal. 

Mr. W. H. Field, of Taunton, Mass., has improved upon 
the Nail Plate Feeder patented by him December 14, 1875. 
The new features are exceedingly ingenious but cannot be 
clearly described without the aid of drawings. Their effect, 
however, is to render the machine more reliable and accu- 
rat.e in operation and less liable to get out of order or to 
need adjustment. 

An excellent device for bookbinders has been invented by 
Mr. Carl Tbeene, of Minden, Germany. It is a Book- 
Stitohing Machine, constructed 
on the general principle of a 
shuttle sewing machine, with a 
needle-lubricating apparatus at- 
tached to the presser bar and 
foot, and a continuous feed and 
guide arrangement that is adjus- 
table for the different sizes and 
thicknesses of boilers. 

In order to extract the silky 
Fibers from the "Pita" Leaf, 
Mr. Carlos de la Baquera has 
devised a machine, which em- 
bodies a scutching wheel of 
peculiar construction, and also 
an adjustable chute and holder. 
The action of the scutching 
blades, hackling combs, and 
wire brush, effectually removes 
the outer coating and pulp from the leaf, leaving the fibers 
clean and unbroken. 

No less than thirteen new devices are embodied in the 
Brick Machine recently patented by Mr. Z. Vanier, of West- 
borough, Mass. After being placed in a hopper the clay 
goes to a cylinder and thence to moulds, being agita- 
ted and wedged downward by blades. Toggle devices 
afford the pressure, and the bricks are then carried for- 
ward and discharged by a follower, a table having risen 
. to receive them. The entire construction is ingenious and 
mainly new. 

Mr. Edward L. Byron, of Moes River, P. Q., Canada, 
has invented a new Hand Truck, the frame of which, 
when it is used for. moving small packages, rests upon the 
axle. When, however, large bundles are to be carried, 
the frame may be easily elevated and the load thus raised 
above the wheels. 

In a new Machine for Filing Gin Saws, patented by Mr. 
Patrick O'Neill, of Murfreesborough, Tenn., three-cor- 
nered files are suitably held and caused to reciprocate by 
a crank movement. Means are provided for moving the 
saw cylinder ahead, guiding the files, etc. The apparatus 
is an ingenious and efficient machine. 

A new Windmill has been patented by Mr. John J. 
Reed, of Lyons, Iowa, which is so made that the wind, as 
it increases in force, will turn the wheel more and more 
aside, and finally stop it. Means for accomplishing the 
same end by hand are also provided. The vane may be 
.made more or less sensitive to the wind by a simple ad- 
justment. 

Royal C. Grant, of Middleport, Ohio, has patented a Ro- 
tary Nail Machine for making cut nails. The nail plates 
are placed in a vertical hopper having spiral inclines for 
guiding them into the feed tube, by which they are held 
and rotated while being cut into blanks. Each plate is 
oscillated in a vertical plane, to change its inclination to 
the cutters, by means of spring bars, which press against 
the side edges of the plate and are oscillated by a tappet 
at each half revolution of the feed tube. The cutting, 
gripping, and heading devices are attached to a rotating 
cylinder, located directly beneath the tube through which 
the nail plate is fed, and by which it is rotated. The end 
of the nail plate is gripped, the blank cut off, then lowered 
into alignment with the header, next gripped by a die, 
and finally headed and released from the gripping device, 
and delivered from the cylinder into a suitable receptacle. 
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THE GOSrBEY AND HOWSON FUDDLING FUBNACE. 

Mr. R. Howson lately described the Godfrey and Howson 
puddling furnace before the Iron and steel Institute of Great 
Britain. The acting part of the machine consists of a pan- 
shaped vessel, Figs. 1 and 3, mounted on an axis. This axis 
is inserted into a long bearing bored out in a fram- 
ing situated immediately below the pan, a bevel 
wheel, driven by a pinion, being keyed on the axis 
between the bottom of the pan and the frame. The 
frame itself is mounted on trunnions, which allow 
of a tilting motion at right angles to its bearings. 
The shaft of the pinion, which causes the revolu- 
tion of the pan, passes centrally through one trun- 
nion, while on the other trunnion a worm wheel is 
keyed, worked by a worm, through which the tilt- 
ing motion is effected. It will thus be seen that the 
pan can be revolved at an angle ; its position can be 
changed through an arc of a circle, so as to bring 
its opening . at one time in front of the source of 
heat, and at another to tilt out the finished ball The 
center of motion is situated a little above the bot- 
tom of the pan, and the weight of the trunnion 
frame is adjusted so as to balance the weight of the 
pan and its contents. The source of heat consists 
simply of an enlarged gas blowpipe, the jet from 
which enters the mouth of the pan centrally or near- 
ly so, while the products of combustion escape con- 
centrically outside the tuyere and inside of the edge 
of the pan. The gas enters from the main into an 
annular space just above the tuyere, and the air 
is forced through a nozzle placed centrally and 
perforated with holes. The nose of the center 
tuyere is protected from the heat by means of a coil, 
after the manner of a blast furnace, but instead of 
water it is sufBcient to allow a small jet of steam 
to circulate through, it, this alternative being de- 
signed to obviate the consequences of a leak, which 
might result in a chance explosion in the pan. The 
air nozzle itself requires no protection. 

The pipe which conducts the gas from the main 
to the tuyere is fitted with a simple valve for shut- 
ting off the gas and regulating its supply. There is 
also a valve attached to the air pipe for a similar 
purpose. The pressure of air which appears to be 
most suitable so far, may be stated to be about 13 
inches of water. The burnt gases, whether incan- 
descent or not, after issuing from the pan, have a 
high temperature. This waste heat is conveniently 
utilized by allowing it to pass on its way to the 
atmosphere by a vertical chamber traversed by a series of 
heating pipes through which the air is forced on its way to 
tuyere. 

The apparatus for generating the gas is that of Messrs. 
Brook and Wilson. This (Figs. 3, 4, and 5) consists of a 
combustion chamber having a solid hearth and no fire bars. 
The coal is fed from the top, the combustion takes place at 
the bottom, and the gas escapes intermediately between the 
two, through lateral openings into a channel which passes 
round the chamber, and from which channel it is conducted 
into a main communicating with the furnace, or with a num- 
ber of furnaces. The air required for combustion is 
supplied by means of the steam jet, 
blowing into a bell-mouthed pipe 
placed outside, but mounted on a 
box-shaped casting which traverses 
the middle of the chamber. On each 
side of this box, in the interior, there 
are openings through which the min- 
gled air and steam find their way into 
the charge. The object of placing 
these openings in a central position is 
to prevent any currents from passing 
up the sides of the chamber in an un- 
decomposed state, and contaminating 
the gas, as they are liable to do unless 
the proper precautions are taken. The 
steam jet prevents an obvious advan- 
tage, as it gives command of pressure 
at the tuyere to assist the blowpipe ac- 
tion, affording at the same time a ready 
means of adjustment so as to regulate 
the rate of combustion and the forma- 
tion of gas according to requirement. 
We take our illustrations from the En- 
gineer. 



with a handle, by which the stopper may be taken out of 
or inserted into the strainer pipe. 

William. R. Young, of Healdsburg, Cal. , has patented a 
Combination Padlock which is an improvement in the class 
of keyless or permutation padlocks. It consists in providing 
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the screwthreaded plate which closes the open end of the 
padlock with holes to receive the reduced ends of the U- 
shaped staple for the purpose of preventing access to the in- 
terior locking mechanism. The plate renders the padlock 
stronger and more capable of resisting force. 

Robert Brass, of Brooklyn, N. Y., has patented a Feed 
Bag with two wire ventilators in the front. The flanges are 
attached in such a manner that the ventilator is prevented 
from tearing out of the bag. 

George F. Shaver, of Mooheadville, Penn.', has patented a 
Device for taking Mail Bags upon and delivering them from 
a Railroad Mail Car while in Motion. A rod on the car 



New Inventions. 

An Ornamental Chain patented by D. 
D. Nevins, of Attleborough Palls, 
Mass. , consists of short pieces of wire, 
hs.ving loops in their middle parts and 
having their ends bend outward, rear 
ward, and inward to form rings or 
loops. It is neat and ornamental, and 
suitable for watch chains or necklaces. 

In washbasins the st.opper is usually 
suspended on a chain suspended outside 
the basin. Herbert W. Games, of Brook- 
line, Mass., has patented a Stopper 
which works without a chain. It is 
suspended by lugs and a pin to a lever, 
one end of which is hinged to the 
strainer pipe and the other provided 
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seizes abag suspended from theroadsidecrane,while another 
rod on the latter, at the same time, takes a bag suspended 
from a frame attached to the car. The bag entering the car 
slides inward and strikes a curtain, so that it is subjected to 
no injurious shock. 

Charles W. Helden, of Florence, Ala., has patented 
a Vehicle Wheel which is designed to secure greater 
strength and durability and to obviate the welding 
of the axle. It consists in the peculiar construction 
and arrangement of the hub and its connections, in 
which the extremity of axle is tapered squarely to 
the end and a flanged non-rotating hub fitted over 
the same with a square perforation, while the box 
is provided with a flange and revolves upon the 
fixed hub, its flange being bolted to a collar upon 
the opposite side of the spokes, so as to hold the 
latter in place. 

Thomas A. McDonald, of Durham, N. S., Cana- 
da, has patented a Shoelace Fastening. It consists 
of a single spring finger made in a continuous piece 
with and bent around parallel to a perforated base 
plate which is affixed to one of the flaps by clips and 
an eyelet, the said base plate and spring finger being 
each perforated, so that, when the cord is passed 
through the perforations in the base plate and the 
finger, and is then wrapped around the finger, a ten- 
sion upon the cord from the straining movement of 
the foot presses the spring finger tighter against the 
base plate and cramps and binds the folds of the' 
cord wrapped around the same, thus increasing the 
security of the fastening in proportion to the in- 
creased strain upon the cord. 

Benjamin E. Atwood, of Newville, Cal, has pa- 
tented a Brake Shoe Holder for Wagons. It is an im- 
provement in the class of clamps for the shoes of 
wagon brakes, which have an adjustable jaw to en- 
able the shoe to be inserted or detached and another 
substituted, when required, with convenience and 
dispatch. 

Calvin S. Powers, of Fountain, Minn,, has pa- 
tented an Electro-Vapor Bath. The novel features 
consist in the arrangement of a hammock with en- 
closing boards, doors, and head rest, whereby the 
current may be applied to the patient in either a sit- 
ting or reclining position ; and in forming the foot 
rest in the shape of steps with a foot bath in the 
lower one and a metal covering to their surfaces to 
constitute one of the electrodes. Revolving and ad 
justable electrodes are used for applying the cur- 
rent to the back and loins, and there is an arrangement of 
sectional doors whereby the legs and arms may be treated 
independently of the rest of the body. 

A Sash Holder patented by D. O. Hink, of Maryville, Mo., 
consists of a plate, to which is pivoted a lever upon which a 
curved cam is formed, which has two working surfaces, on 
its side and on its edge. When the cam lever is employed 
in locking a window it is let info the stile, and is used in 
connection with a sliding piece which is carried by a lip. A 
wedge-shaped recess is formed in this piece, in which the 
cam turns, so that when the cam lever is turned the window is 
clamped between the pulley stiles and also between the stops. 
Louis Prahar, of New York city, has 
invented an improvement on his Pock- 
etbook Clasp, patented May 33, 1876. 
A hook is formed upon the rear end of 
the lower plate and a loop or keeper 
upon the tail of the top plate. The for- 
ward end of the spring is secured to 
the lower side of the plate by a stud. 
The free end passes back and rests 
against the end of the tail of the top 
plate and holds it in position. 

A novel Ofiice Chair has been patent- 
ed by Martin Schrenkeisen, of New 
York city. The side posts of the back 
of the chair project a little below the 
seat, and to them are attached the rear 
end of bars, whose forward ends are 
pivoted to brackets fastened to the pe- 
destal of the chair. Springs are coiled 
around arms of the bracket. By this 
construction the back of the chair is 
held upward and forward, so as to 
fully support the sitter when leaning 
back, and bear against his back when 
sitting erect and leaning forward. 

A Horseshoe invented by H.L. Ro- 
man and George W. Homan, of Fas- 
ten, Mo., consists in two calks, having 
formed on them screw -threaded shanks, 
which are fitted to corresponding holes 
in the shoe, and are prevented from 
turning by a key fitted to notches 
formed in the side of the calks. They 
will resist all strains and are readily 
replaced when worn. 

In a Harness Saddle patented by S. 
E. Tompkins, of Sing Sing, N. Y., the 
strengthening rib of the seat has a pro- 
jection underneath through which is 
an eye. Upon the upper side of the 
rear edge of the saddletree is a pin pro- 
jecting to the rearward and through the 
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eye of the seat projection. The seat and saddletree are thus 
simply and firmly connected together. 

Ole H. Larson, of Fort Dodge, Iowa, has patented a Ven- 
tilating Beer Faucet. A flexible tube with split bulb, and 
Connected with the outside air, forms part of the faucet, and 
is forced into the liquid where the bulb floats on the surface, 
thus admitting of a free passage of air. It is an ingenious 
and good device. 

Mr. William A. Gates, of Union, Oregon, has devised an 
ingenious clock, the dial of which is so subdivided as to in- 
dicate the 34 hours of the day. It is arranged with a re- 
volving face plate having a map of the earth on a polar pro- 
jection, the face plate being placed on the hub of the hour 
hand. A loosely moving and graduated index hand is 
placed on the hub of the hour wheel, for indicating the time 
and geographical position of any place on the earth. 

Mr. Daniel G. Beers, of Sandy Hook, Conn., is the in- 
ventor of an improved clothes wringer so constructed as to 
allow the rollers to spread while operating upon large or 
thickfabrics without throwing the gear wheels out of en- 
gagement. 

Zelotes McKinler & Virgil True, oE Laclede, Mo., have 
patented a Gas Stove, which is designed to provide an 
economicalf orm of cooking stove especially adapted tosmall 
families and for summer use. It generates its own gas 
from a burner, without the use of a wick, by volatilizing, 
through the heat of the burner, a limited quantity of the 
volatile oil admitted to the burner from a reservoir placed 
above the same. The improvements consist in the particular 
construction and arrangement of the pipes with respect to 
the reservoir and the supports or stoves for the cooking 
utensils. 

John Miller, of Petersburgh, Pa. , and William B. Miller, of 
Altoona, Pa. , have patented a Shaft Tug, an improvement 
upon that form of shaft tug which is provided with an in- 
ternal protector to receive the wear of the shaft; and it con- 
sists in the peculiar construction and arrangement of the 
parts whereby the protector may be taken out and replaced, 
when worn, without deranging or destroying the tug 
strap. 

A Pill Machine invented by Dr. John Hill of South 
Norwalk, Conn., consists of a series of blades fixed to a vi- 
brating bar, and adapted for dividing the rolls of pill mass 
upon a tablet, in combination with pivoted clearers which 
separate the mass from the cutters. The bits of pill mass 
are then rolled into pills in the ordinary way. 

John W. Drake of Tolono, 111., has invented an improved 
lamp shade and reflector, which by an efficient arrangement 
of conical sections and reflectors throws a strong light 
through the opening of the shade. 

On the base of a buckle patented by T. L. Wiswell, of 
Olathe, Kan., is formed a hook. The end of the strap 
passes through the buckle, enters the honk and rests upon 
the ring it holds, so that it is impossible to detach the hook 
without loosening the strap. It is strong and the buckle 
does not need to be sewed on. 

An air feeder for stoves has been invented by G. C. Palm, 
of Andersonburg, Penn., which supplies the air for com- 
bustion from outside the house. An air trough beneath 
the floor leading out to the outer air is connected with an 
air box under the stove. This box is provided with parti- 
tions, dampers, doors and two outlet pipes. One outlet pipe 
is connected with a sunken air chamber under the stove and 
the other with the bottom of the hearth. The former sup- 
plies heated air to a heater above the stove and the latter fur- 
nishes the draft. 



1491 mm., or nearly 2 atmospheres, at 135° C. = 3 atmos- 
pheres, etc., the units of weight being .y/TBO = 37 '568 for 1 
atmosphere; y'S x 760, or 1'41 x 37-568 for 3 atmospheres; 
V^3"x 760, or 1-73 X 37-568 for 3 atmospheres, etc. 

The power by which additional volumes are constantly 
forced into the same space is increase of temperature, and it 
remains to be shown that the units of heat actually increase 
at the same rate as the units of weight of the volumes of 
steam, and thus to illustrate in the most striking manner 
the truth of the mechanical equivalence of heat. 

The temperatures really increase at the rate indicated; in 
order to render this manifest, it is only necessary to divide 
the squares of temperature expressed in degrees of the cen- 
tigrade scale, by 10,000. In the following, the quotients 
thus obtained are compared with the square roots of the 
units of the pressure corresponding to the temperature ac- 
cording to Regnault. The first column contains the tem- 
peratures ; the second the units of pressure in atmospheres ; 
the third the squares of temperature divided by 10,000; the 
fourth the roots of units of pressure. 



100° 0. 


1-000 


l-OOOO 


1-0000 


195° C. 


13-84 


3-8025 


3-7198 


130° C. 


1-962 


1-44 
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200° C. 


15-88 


4-0000 
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1-7579 
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17-00 


4-2025 
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2-0259 


210° C. 


18-85 


4-4100 


4-3414 


100° C. 


6-ia 


8-560O 


8-4729 


815° C. 
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4-6225 


4-56M 


105° C. 


6-94 


2-7225 


2-6339 


220° C. 
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4-8400 


4-7831 


170° C. 


7-844 


2-89 


2-7998 


225° C. 


25-00 


5-0625 


6-0000 


175° 0. 


8-83 


3-0625 


8-9708 


230° C. 


37-5 


5-3900 


5-2438 


185° C. 


11-12 


3-4225 


3-3343 











The values of the units of temperatures corresponding to 
the square roots of the units of pressure are slightly but 
uniformly in excess of the values of the latter, which dis- 
crepancy will be accounted for presently; of the existence 
of the exact relation there can be no doubt; and this very 
simple relation expressed in general terms is as follows: 

The temperatures are as the square roots of the number of 
units of pressure; the pressure is proportional to the total 
weight of volumes, which is equal to the square of the 
square root of the number of volumes multiplied by the 
unit of weight; and the square of the temperature (t) divided 
by 10000, is the square root of the number of compressed 

volumes, orp = { r.r.r.r, f ^ X 760; and inversely, the square 

root of the number (n) of units of pressure, multiplied by 
10000, is the square whose root represents the temperature 
at the pressure of n units, or t = v'-v'n x 10000 

A comparison of the values of t and p calculated from 
these formulte, with the values actually found by experi- 
ment, will show if and to what degree the theory is in 
agreement with facts. 

The first column of the following table exhibits the tem- 
peratures, from which the pressures of the second column 
kave been calculated, and vice versa; the figures of the third 
column are the actual pressures, according to Regnault ; the 
fourth shows the difference : 
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The Law of tbe Pressure of Saturated Steam with 
Relation to Temperature, 

To the Editor of the Scientific American: 

The exact law of the connection between the pressure and 
temperature of saturated steam has hitherto eluded dis- 
covery, notwithstanding the numerous and admirable inves- 
tigations and experiments instituted on the important sub- 
ject; and the respective values relied upon for practical pur- 
poses have been derived from empirical formulae more or 
less simple or complex in proportion as less or greater ex- 
actness is required. I think that I have discovered the true 
nature of the relation in question, a result which I have 
obtained with the aid and on the ground of the views and 
conclusions set forth in my recently published pamphlet, 
" Nature of the Physical Forces " (Rosnan & Co. , San 
Francisco, Cal.). The following is a brief statement of the 
principal facts involved. 

The unit of weight of a given volume of a gas is, accord- 
ing to my deductions, and in conformity with the kinetic 
theory, equal to the square root of the weight of volume. 
Multiples of volume, as 3... 8... 4, etc., therefore involve an 
increase of the unit of weight at the rate of the square roots 
of the numbers, respectively by 1-41 42.... 1-733.... 3, etc. If 
the number of volumes is increased, while the space occu- 
pied by them remains that of one volume, the force of ex- 
pansion, which is equivalent to pressure, will increase in 
proportion to the weight of the number of volumes; the 
units of weight increasing only at the rate of the square roots 
of these numbers. The increase of volumes of steam in a 
steam boiler, consequent on the continued application of 
heat, is of this nature ; and the pressure being at 100° C. , that 
of 1 volume, whose weight is equal to that of a column of 
mercury 760 mm. high and = 1 atmosphere, is at 130° C. - 



100° 0. 


760 


mm. 


760 


mm. 




130° C. 
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mm. 
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3125-55 
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165° C. 
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5961-66 
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175° C. 


7137-96 
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410-53 


185° C. 


8899-66 
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8453-33 
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446-43 


195° C. 


10988-84 
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10519-63 
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469-2 


300° C. 


12160 
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11688-96 


mm. 
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305° C. 


13431-45 
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13955-66 
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465-79 


310° C. 


14780-546 
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14334-80 
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455-75 


315° C. 


16339-3 


mm. 


15801-33 


mm. 


438 


330° C. 


17803-156 


mm. 


17390-36 


mm. 


413 


335° C. 


19477-87 


mm. 


19097-04 


mm. 


380-83 


330° C. 


31367-916 


mm. 


30936-4 


mm. 


341-516 



The figures show, as already stated, that the actual press- 
ures are lower than those calculated from the temperatures; 
there has been a loss of temperature which has to be ac- 
counted for, if the doctrine of the mechanical equivalence 
of heat is to be rigorously true. The loss seems to be strongly 
confirmatory of the correctness of the law, as above enunci- 
ated; for when the pressure of the steam is indicated by the 
gauge, a certain amount of the expansive energy has already 
been consumed in the heating and expansion of the boiler, 
and the work thus performed is not included in the regis- 
tered tension. The discrepancies, therefore, enter as a ne- 
cessary factor for the determination of the values. The 
loss, as will be seen, increases gradually till at about 14 at- 
mospheres it reaches a maximum, and, after remaining nearly 
stationary between 14 and 17 atmospheres, gradually dimin- 
ishes. This seems to be in perfect agreement -with the be- 
havior of metals under strain, their power of resistance in- 
creasing gradually up to a maximum with the increase of i 
the straining forces. Special investigations, however, are 
necessary to show that the discrepancies are solely due to i 
this cause. } 

San Francisco, Cal., December, 1877. E. Vogel. i 



The Telephone's Freaks Again. 

To the Editor of the Scientific American: 

We have just completed a line eleven miles long, from 
I this place to Cape Girardeau, through a hilly, heavily tim- 
bered country, and are using the Bell telephone. At Cape 
Girardeau our wire passes in on the north side of a window 
and the wire of the Western Union Telegraph Company 
passes through the window on the south side, and that is as 
near as they come together any place on the line. If we 
listen in the telephone at Jackson we can hear every click 
made by the W. U. instrument, which is in the same room 
with the telephone, but in noway connected by wires. The 



telegraph instrument is secured to a small table and the 
telephone is fastened on a railing two feet distant. 

Jackson, Mo. T. F. Wheeler. 

— < I « I » — 

Truelns a Crank Pin. 

To the Editor of the Scientific American : 

A quicker way of doing the job than that described by J. 
R., in issue of December 16, is this: 

Set the crank shaft perfectly level ; place the crank in a 
horizontal position, and apply a good level to the crank pin 
bearing. If you have no short level, true up parallel the 
edges of a strip of wood or metal, a trifle shorter than the 
crank pin bearing, and wide enough to clear the outside col- 
lar of the same; hollow out one of the edges, so that on plac- 
ing the strip upon the bearing only the ends will touch ; put 
the level on top, file away the high end of the pin till the 
parallel strip rests level, and by aid of a straight edge care- 
fully file a flat place across the pin. This operation is re- 
peated with the crank in vertical position, and, if you choose, 
with the same standing at an angle of 45°, both forward and 
back. With a pair of callipers find the smallest diameter 
across the flat places, and file the pin opposite to them to 
that diameter. Use the brasses or a template, the brasses 
being too large, in filing between the flat places to indicate 
the high spots, until you have the pin true and round. 

I have followed this practice for a good many years with 
good success, both as to time required to do the work and 
the truth of it. James Locher. 



Twro Brilliant Meteors. 

To the Editor of the Scientific American : 

After reading Dr. James' communication to your valuable 
paper of the 39th inst., I think it very probable that the me- 
teorites in question were distinct, and the dates of observa- 
tion correct. Within an hour of the time of falling I made 
a note of the occurrence, from which I wrote my communi- 
cation to you. Besides, the meteor observed by Dr. James 
had "a slight deviation to the East," while the one seen by 
myself had an inclination of 65° to the West. 

In regard to the cause of the green color, it may be proper 
to state that the fact that Dr. Smith, Pugh, Forchhammer, 
Bergemann and others have observed a fraction of 1 percent 
(from 0-03 per cent to 0-45 per cent) of Cu and P, in various 
meteorites, may lead us to ascribe the phenomenon in ques- 
tion to those elements, although the amount observed be 
not sufficient to cause the appearance. 

Racine, Wis. E. C. Hindley 



FBACTICAL MECHANISM. 



BY JOSHrA ROSE, M.E. 



NEW SeKIBS— NO. XZXVI. 



GEAR WHEEL TEETH. 

The designations of the various parts of a gear tooth may 
be understood from Fig. 256, in which A represents the face 
of a tooth, B the flank, C the point, D the.root, E the depth, 
length, or height, F the breadth, G the thickness, and P P 
the pitch circle or pitch line, these last two terms being 
synonymous. When, however, this line is spoken of in con- 




nection with a tooth it is termed the pitch line, but with the 
whole wheel, the pitch circle. The thickness of the tooth is 
always measured along the pitch line. The distance from 
the center of one tooth to the center of the next, measured 
along the pitch line, is termed the pitch, either of the wheel 
or of the teeth, as the case may be. The distance between 
one tooth and the next one measured on the pitch line, as at 
H, is called a space, and is equal to the thickness of the 
tooth and whatever clearance is allowed. (Clearance will be 
explained hereafter.) 

The pitch of the teeth may be measured in two ways, one 
around the circumference of the pitch circle and the other 
straight across. It is evident that the first is an arc and the 
other a chord, hence the designations arc pitch and chordial 
pitch. Suppose thatin Fig. 357 P P represents a portion of 
a pitch circle, and A, B, C, D the centers of teeth, then the 
distance between two of these centers, measured across E, is 
the chordial pitch, while that measured around the curva- 
ture of P P is the arc pitch. In a wheel having teeth it 
would be somewhat difBcult to practically measure the arc 
pitch; hence when in the workshop the simple term " pitch" is 
used, it is understood to imply the chordial pitch, which can 
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be measured with either a rule or pair of compasses. If it 
become necessary to obtain the arc pitch, the operator ob- 
tains it by calculation. If he is given the diameter of a 
wheel and the number of teeth it will contain, he divides the 
circumference by the number of teeth and thus obtains the 
arc pitch. He then sets his compasses to that pitch, and as a 
rule s-teps the compasses around the pitch circle, adjusting 
them until they mark the pitch circle off into exactly as many 
divisions as the required number of teeth, and thus obtains 
the chordial pitch. This, however, is a very delicate opera- 
tion, since even in awheel having but few teeth a very small 
error in the end of the compass points multiplies in the step- 
ping, so that the last step taken will contain the error multi- 
plied by as many times as there are teeth in the wheel. In- 
deed it is foundimpracticabletomakea very fine adjustment 
by moving the compass points, and the plan adopted is to 
rub one side of the points with an oil stone slip, thus saving 
a great deal of time in the adjusting. To make a similarad- 
justment with compasses, one side of the pencil point may 
be eased off either with fine emery paper or a small fine file. 
It is obvious that the difference between the chordial and 
arc pitches decreases as the diameter of the wheel or the 
number of the teeth increases. It is found that in a wheel 
having 30 teeth it amounts to a little more than the one 
thousandth part of the radius, and that in a wheel of 40 teeth 
it is but about one eighth of what it was at 30. On the other 
hand, in pinions of less than 30 teeth the difference rapidly 
increases as the number of teeth decreases, and assumes great 
practical importance. When the number of teeth and the 
diameter of the wheel are given, we may set the compasses to 
space off the wheel correctly by the following construction: 
Let P P, in Fig. 358, be a portion of the pitch circle and A 
B a line drawn tangent to any part of it (care being taken to 
draw A B to exactly touch the perimeter of P P). Then from 
the point of contact (C) of A B with P P, mark off a distance 
equal to the arc pitch, producing the point D. Mark E = one 
fourth of C D; and from E as a center, mark the distance E 
D on P P, producing the point P. A straight line drawn from 
C to F, as denoted by G-, marks the distance for the compass 
points to be set. Since the least error will make a great dif- 
ference in spacing around the wheel, the lines must be drawn ! 




many parts as there are teeth in the wheel, then the length 
of one of these parts is the diametral pitch. The relation- 
ship which the diametral bears to the arc pitch is the same 
as the diameter to the circumference, hence a diametral pitch 
which measures 1 inch will accord with an arc pitch of 
3 'Mie ; and it becomes evident that, for all arc pitches of less 
than 3 •1416 inches, the corresponding diametral pitch must 
be expressed in fractions of an inch, as J, J, J and so on, in- 
creasing the denominator until the fraction becomes so small 
that an arc with which it accords is too fine to be of practi- 
cal service. The numerators of these fractions being 1, in 
each case they are in practice discarded, the denominators 
only being used, so that, instead of saying diametral pitches 
of {. J, or J, we say diametral pitches of 3, 3, or 4, meaning 
that there are 3, 3, or 4 teeth on the wheel for every inch in 
the diameter of the pitch circle. 

Suppose now we are given a diametral pitch of 3. To ob- 
tain the corresponding arc pitch we divide 3 '1416 (the rela- 
tion of the circumference to the diameter) by 3 (the diametral 
pitch) and 3-1416 -=- 3 = 1-57 = the arc pitch in inches and 
decimal parts of an inch. The reason of this is plain, be- 
cause, an arc pitch of 31416 inches being represented by a 
diametral pitch of 1, a diametral pitch of J (or 3 as it is 
called) will be one half of 3-1416. The advantage of discard- 
ing the numerator is, then, that we avoid the use of frac- 
tions and are enabled to find any arc pitch from a given di- 
ametral pitch. Examples: Given a 5 diametral pitch; 
what is the arc pitch? First (using the full fraction ^) we 
have Jx 3 '1416= '638= the arc pitch. Second (discarding 
the numerator), we have 3 '1416 -=- 5 = '638 = arc pitch. If we 
are given an arc pitch to find a corresponding diametral 
pitch we again simply divide 3-1416 by the given arc pitch. 
Example : What is the diametral pitch of a wheel whose arc ; 
pitch is 1} inches? Here 3-1416 ^ 1-5 = 3-09 = diametral 
pitch. The reason of this is also plain, for since the arc 
pitch is to the diametral pitch as the circumference is to the 
diameter we have: as 3-1416 is to 1, so is 1-5 to the required 
diametral pitch; then 3-1416 x 1 -=- 1-5 = 3-09 = required di- 
ametral pitch. 

To find the number of teeth contained in a wheel when 
the diameter and diametral pitch is given, multiply the di- 
ameter in inches by the diametral pitch. The product is the , 
answer. Thus, how many teeth in a wheel 36 inches diame- 
ter and of 3 diametral pitch? Here 36 x 3 -^ 108 = the number • 
of teeth sought. Or, per contra, a wheel of 36 inches diameter 
has 108 teeth. What is the diametral pitch? 108 -:- 36 = 3 = 
the diametral pitch. Thus it will be seen that, for determin- 
ing the relative sizes of wheels, this system is excellent from ■ 
its simplicity. It also possesses the advantage that, by add- 
ing two parts of the diametral pitch to the pitch diameter, 
the outside or total diameter of the wheel is obtained. For > 
instance, a wheel containing 30 teeth of 10 pitch would be 3 ! 
inches diameter on the pitch circle and 3^'^ outside or total i 
diameter. Below is a table of circular and diametral pitches, ■ 
which will be found very useful. 



moulded by a moulding machine, because the pattern is lia- 
ble to warp, and requires to be well loosened in the mould 
to enable it to be drawn from the sand without drawing a 
portion of the sand up with it. When a moulding machine 
is used the section of pattern used is moved and extracted 
by mechanical means, and is lifted more truly vertical. By 
allowing clearance the tooth is proportionately weakened, 
hence in wheels whose teeth are cut but very little clearance 
is given, and in the case of involute teeth it is sometimes dis- 
pensed with altogether, or made so small as to merely pre- 
vent a tooth from contact with both sides of the space of 
the wheel to which it is geared. Top and bottom clearance 
is always made somewhat greater than clearance, either in 
involute or epicycloidal teeth. It follows, then, that the 
amount of clearance allowed is left largely to the judgment 
of the designer, and is made to suit the requirements of par- 
ticular cases. 

From the pitch of the teeth all the proportions of the teeth 
and spaces are designed, and for wheels that have cast teeth 
Professor Willis gives the following as the proportions gen- 
erally adopted in practice: Depth from the point of the teeth 
to pitch line = -^ of the pitch of the teeth; working depth 
= y% pitch; whole depth, jj pitch; thickness of tooth, jt 
pitch ; breadth of space, /y pitch. To avoid the trouble of 
calculating these proportions for every required pitch we 
may construct a form of diagram which is usually termed a 
wheel scale, and which being made full size, in Fig. 359, will 
serve for all teeth up to 4 inches pitch. We first draw the 
line, A B, making it 4 inches long, and at a right angle to it 
the line, B C, whose length equals the whole depth of the 
tooth, which, according to Willis, is y'j of the pitch; and as 
j\ of 4 inches is 3xV, that is the length of B C. We then 
mark on B C the working depth of the tooth, that is ^^ pitch, 
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very fine, and the measurements made to great exactitude to 
render this method thoroughly reliable. To show the differ- 
ence, in the case in point, between the arc and chordial 
pitches, we may, in this construction, set the compasses to 
the distance of C F and draw the segment of circle, H; and 
the distance between the line, H, and the point, D, on the 
line A B, is the difference in the distance between the points, 
C F, when measured around the arc pitch and across the 
chordial pitch. It follows that, the length, C D, equalling 
the arc pitch, we have by this construction obtained a chord- 
ial from an arc pitch. 

When the diameter of a gear wheel is given, the measure- 
ment is that of the pitch circle; for example, a 10 inch gear 
is one whose pitch circle is 10 inches in diameter. It is a 
common practice, however, to give the size of the wheel by 
specifying the number and pitch of the teeth. In this case, 
if the arc pitch is given, the mechanic cannot readily meas- 
ure the pitch accurately, especially is this the case with 
small pinions having coarse pitches ; hence in selecting such 
a pinion pattern from the pattern loft, he will require to de- 
termine the chordial pitch before he can make the selection. 
If, on the other hand, the chordial pitch and the number of 
teeth employed to designate the sizes of gears, the diameters 
will not be exactly proportional to the number of teeth ; for 
instance, a wheel with 30 teeth of 3 inch chordial pitch is 
not exactly half the diameter of one of 40 teeth and 3 inch 
chordial pitch, and for this reason it is preferable in using 
the pitch and number of teeth to denote the size to specify 
the arc pitch. Another reason is that the arc pitch is ob- 
tained by simply dividing the diameter of the pitch circle 
by the number of teeth, whereas to obtain the chordial pitch 
requires an abstruse calculation or a drawing, such as shown 
in Fig. 357. 

As a remedy for these defects another and superiormethod 
of describing the sizes of gears is employed. It is by the 
employment of diametral pitch. The theory upon which 
this method is based is as follows: The diameter of the 
wheel at the pitch circle is supposed to be divided into as 
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In using diametral pitch to order wheels it is sufficient to 
employ two places of decimals; but where mathematical cal- 
culations are concerned it is better to use three places of 
decimals. 

It is of but little value to give the size of a wheel to the 
practical workman or constructor in diametral pitch, because 
in laying out the wheel teeth he can only deal with 
either the arc or chordial pitch. He requires the diameter of 
the wheel and the number of teeth, and then by dividing off 
the pitch circle into as many equal divisions as there are to 
be teeth in the wheel, he obtains the arc and the chordial 
pitches. The length of the arc pitch he can ascertain by di- 
viding the circumference of the pitch circle by the number 
of teeth, and the length of the chordial pitch he can measure 
by a standard lineal measuring rule. He has then to pro- 
portion the thickness of the tooth, the width of the space, 
and the height of the tooth, and in doing so the amount of 
clearance to be allowed must be taken into consideration. 
By clearance is meant the excess of the width of the space 
over the thickness of the tooth and the excess of the length of 
the tooth within the pitch line over its extension beyond the 
pitch line. The first is usually termed the clearance, and the 
second the clearance top and bottom. The use of clearances 
is to allow for imperfections in the workmanship, and is, 
therefore, made greater in wheels in which the teeth are cast 
than in those which are cut out by machinery, because wheels 
cannot be cast so accurately as they can be cut. A wheel 
moulded from a pattern cannot be so accurately cast as one 
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the distance from B D equalling y'^ of pitch. The breadth 
of space, B E, = -fj pitch is next marked, and in the same 
way thickness of tooth, B F, = ^ pitch. Depth to pitch line, 
B G, = ^- pitch. For clearance top and bottom, ^ pitch = 
B H is (according to Willis) allowed. From the points C, 
D, E, F, G, H draw lines meeting at A, and our scale is 
complete. Now it is evident that, by setting the compass 
points from B to H, D to G, B to F, B to E, B to D, and B to 
C, we obtain respectively the clearance, depth to pitch line, 
thickness of tooth, width of space, etc., etc., for a 4 inch 
pitch; for any other pitch we have only to take similar 
measurements on the horizontal line opposite the pitch 
marked on A B. Suppose then we have a wheel of 3 inch 
pitch; the full length of the line marked I is the whole depth 
of tooth, its length from its intersection with A B to its in- 
tersection with A D is the working depth of tooth, and so 
on. By using such a scale liability to error in making cal- 
culations is avoided, and furthermore exactitude is assured. 
Some of the terms given by Willis (whose proportions are 
almost universally accepted) are in elevenths of an inch, 
which divisions are not marked upon lineal measuring rules; 
hence by the trouble of making our correct scale, all future 
trouble as to these fractional parts of an inch is avoided. It 
is always best to mark the points C, D, E, F, G, H on the 
coarsest pitch on the scale, so as to obtain greater accuracy, 
and in doing so the elevenths of an inch may be obtained by 
spacing off an inch into eleven divisions, oil-stoning the 
compass points to make the fine adjustments. 
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IKFBOVED MARINE ENGINE GOTEBNOB. 

This invention relates to improvements in marine engine 
governors for the purpose of automatically regulating the 
speed of the propeller or other driving wheel, as well as that 
of the engine, when the vessel is exposed to rough seas, in 
which the propelling wheel is often raised, partly or whol- 
ly, out of the water. When this occurs in steam vessels not 
provided with proper automatic governors, the speed of the 
engine is dangerously increased if not checked in time by 
the engineer in charge, causing serious damages to engine 
shaft and propeller. 

The present device is designed to obviate the difficulty, 
and, unlike most governors 
for this purpose, it antici- 
pates the movements of the 
engine, preventing racing and 
the breaking of the screw 
blades on their sudden de- 
scent into the water. It is 
also claimed to regulate the 
engine according as the screw 
is more or less submerged, a 
few inches rise or fall of the 
vessel being sufficient to af- 
fect the apparatus. 

This invention is con- 
structed as follows: A float, 

A, is movable^ in a suitable 
box, which is situated on the 
side of the keel but not below 
it, and about 35 feet forward 
from the propeller. This box 
is open in its upper and lower 
ends so as to allow free access 
of the sea to the upper and 
under sides of the float, by 
which the said float is moved 
in the box upward and down- 
ward, as the propeller is low- 
ered and raised, or, more pro- 
perly, the float remains sta- 
tionary in the water during 
the rise and fall of the open- 
mouthed box. The latter is 
provided in its upper and 
lower ends with an annular 

flange or stop, so as to prevent the float from ever getting 
out. To the float is secured an upwardly projecting rod, 

B, that passes through a tube, and is jointed at its upper end 
to a knee lever, C, movable around a fulcrum. The other 
end of said knee lever is jointed to a valve rod that actuates 
a valve in connection with a small intermediate steam cylin- 
der, D. The forward end of the piston rod of the cylinder 
is jointed to the ordinary throttle lever, E, or directly to the 
throttle valve rod if quicker action is desired; said lever is 
jointed to a throttle valve governing the admission of steam 
from the main steam pipe to the ordinary valve chest of the 
steam cylinder, P, of the engine. The small intermediate 
steam cylinder receives its steam through 

a pipe leading from the boiler or main 
steam pipe, and is regulated by a suitable 
cut-ofl', or the piston of said cylinder may 
be actuated by air or gas pressure. The ar- 
rangement, as above described, would, in 
many oases, be sufficient; but, to prevent a 
too sudden opening and closing of the throt- 
tle valve by the fall and rise of the float, 
in connection with the intermediate steam 
cylinder aforesaid, there is a pump cylin- 
der, G, the piston rod of which forms an 
extension of the piston rod of the for- 
mer, and is movable through stuffing boxes 
in the usual way. Prom each end of said 
pump cylinder leads a small pipe to a 
stand pipe, H, containing water or other 
suitable liquid. To allow the liquid to es- 
cape gradually from the cylinder through 
the pipe at each end, there is located a 
suitable valve or cut-off by which the exit 
area of the liquid can be effectually con- 
trolled and regulated, by which the action 
of the piston of the intermediate steam 
cylinder is retarded. 

The liquid in the standpipe is used over 
and over again, and only a little is wasted 
by evaporation or leakage. 

The operation of this invention is as fol- 
lows: As the propeller rises upwards, more 
or less, the float. A, remains stationary 
till it reaches the lower projection of the 
open box, which latter moves upward with 
the vessel and its propeller, and in doing 
so the rod, B, is moved downward, by 
which the knee lever, C, is turned around 
its fulcrum, and thus pushing the valve 
rod forward lets the steam into the back 
end of the intermediate steam cylinder, 
D, of which the piston rod is moved for- 
ward. As the latter is connected to the 
throttle lever, E. it will be seen that the 
steam is automatically out off from the 
main cylinder, F, by the throttle valve: 
and the lever coming in contact with a set 



screw can be adjusted to give the valve any desired opening 
to keep the propeller in a slow motion without letting the 
engine stop on its center. Now when the piston of the in- 
termediate cylinder, D, moves forward, as described, the 
pump piston in G must also move forward at the same time, 
as it is connected to the former by. the continuous rod, and 
the water in the pump cylinder that is before the piston can 
be expelled therefrom only as fast as it can pass through the 
small pipe and its valve or cut-off, and thus it will be seen 
that the speed of closing the throttle valve is easily re- 
gulated by opening or closing the valves or cut-offs leading 
to the stand pipe, H, more or less as may be desired. 



large middle opening, through which the main shaft passes;, 
and in which is an eccentric, C, for working them, said ec 
centric acts upon bearing pieces, D, pivoted and provided 
with adjusting screws, E, to take up the wear. The hammer 
bars are of wood and are pivoted to a wooden cap mounted 
on a metal frame. The end plates, P, and also the bottom 
plates, G, are of non-corrosive metal, and the side plates, H, 
which may be readily changed , are of wood. 

We are informed that this mill has been in successful use 
for two years past. Patented through the Scientific Ameri- 
can Patent Agency, April 4, 1876. Por further particulars 
address the inventor, Mr. Joel M. Baldwin, Evans Mills 

Jefferson county, N. Y. 




FOWLE'S MARINE ENGINE GOVERNOR. 



Communications can be addressed 
Sudbury street, Boston, Mass. 
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to W. H. Ireland, 64 



IMFBOVED FULLING MILL. 

The advantages of the new construction of fulling mill 
herewith illustrated, over the ordinary crank and pitman ar- 
rangement or falling stock mill, are claimed to be that space 
is economized, that the mill can be run faster, and that it 
can be located above the floor without inconvenience. The 
box and frame are also constructed partially of metal, and 
thus rendered stronger. 

The hammer heads. A, are constructed of metal with a 



Seed Adulteration. 

There are more stringent 
laws against adulterations in 
articles of food or commerce 
in England than prol ably in 
any other country in iLe 
world, and there seems to be 
no lack of energy in their en - 
forcement. Yet it would ap- 
pear that more adulteration is 
practised in the United King- 
dom than elsewhere. Not 
content with adulterating the 
product of the mills the in- 
genious Briton now sells his 
countrymen adulterated seed, 
to such an extent that the 
dignified Times bases thereon 
a two column editorial, filled 
with grave remonstrances but 
chiefly remarkable for utter 
lack of practical suggestion 
of how to stop the trouble. 
Swede seed is adulterated 
with rape seed, which costs 
five sixths less. The rape is 
"killed " by baking in a kiln 
so that it never comes up to 
telltales. Turnip seed is sim- 
ilarly adulterated with char- 
lock. White clover seed is 
dyed green to imitate alsike, 
bad and discolored seed is washed and otherwise fixed to 
look fresh and good. One enterprising German firm. Iron 
says, actually offered in English markets a lot of common 
sand, which had been treated so that the angles were rubbed 
off, then dyed, and in short most ingeniously fixed to imitate 
clover seed. Mr. Henry Bessemer is credited with the sug- 
gestion of sprinkling suspected seed on a wet towel and 
noting what percentage germinates, as a means of testing 
whether the seed be good or not. Apart from its extreme 
age, it would be supposed that this idea would occur to any 
one of average intelligence, without waiting for Mr Besse- 
mer to revamp it. 




Au Exposition for tbe Boys. 

The Juvenile Industrial Exhibition 
Which it Is proposed to hold next year at 
Ballarat, Australia, under the auspices of 
the Government of Victoria, seems to us 
to be worthy of imitation here. It is to 
be a grand show gotten up with all the 
Jjaraphernalid of International Exhibi- 
tions, but its exhibitors must be under 31 
years, or else apprentices not out of their 
indentures, whatever their age. There are 
34 classes covering all kinds of exhibits 
from machinery to poems, and special 
prizes are announced. It would be an 
excellent plan to undertake something of 
the kind here. To make it a national af- 
fair would of course render it too pon- 
derous, but such a show might easily be 
carried out in a single State The boys of- 
ten do capital work, and they get little 
public encouragement, as they are usually 
employed under other people who absorb 
the glory to themselves. The boys can in- 
vent besides and well, for many have 
come to this office as applicants for pat- 
ents. We know also that the Scientific 
American finds some of its staunchest 
supporters and steadiest subscribers among 
the youngsters. Let us have expositions 
of what the boys arid girls can do, to be 
held say next summer. It would be a 
capital winter's work to organize these 
shows in every township, county or State. 



BALDWIN'S IMPROVED FULLING MILL. 



Propessor J.H. Kerr, of Colorado Col- 
lege (at Colorado Springs),' has discovered 
some fossils of unusual size in the locality 
known as the Garden of the Gods, at the 
foot of Pike's Peak. The length of one 
of the animals whose remains have been 
found is estimated at 117 feet. The for- 
mation is cretaceous, the bones are easily 
broken, and the animal figures are in pr.rl 
represented by casts. 
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THE CULTIVATION OF CINCHONA. 

Cinchona, Peruvian, or Jesuits' barli is the dried 
bark of many species of the genus cinchona, a tree be- 
longing to the order ruMacem apd sub-order cinchona- 
cecB. It grows along the chain of the Andes over a 
territory of about 2,100 miles in length and from 36 
to 54 miles in breadth, extending from Bolivia to New 
Granada, and is usually found at an altitude between 
3,600 and 9,810 feet. The forests in which the tree 
exists are diificult of access and situated far from the 
sea. The intervening territory on the Peruvian coast 
is an arid desert where sand storms are of constant 
occurrence ; but when the forests are reached the total 
absence of vegetation gives place to tropical luxuriance 
and the dry hot atmosphere to one that is moist and 
equable in temperature. 

The cinchona tree grows, as shown in Fig. 1, to con- 
siderable height. The bark has a silvery exterior, the 
leaves are large and the flowers white, with rose and 
purple tints and an odor similar to that of the lilac. 
To obtain the bark, the " cascarillero," as the gatherer 
is termed, fells the tree, and with a keen knife makes 
deep long incisions, so that the outer covering is taken 
ofE in strips. These are placed in the sun to dry. If 
the bark is thin they shrink and roll up, producing the 
rolled cinchona commercially known. If, on the other 
hand, the bark is thick, the strips remain flat, and con- 
stitute another commercial variety. The various kinds 
of trees furnish barks possessing especial qualities. Al- 
though each species, or even variety, of cinchona may 
be supposed to produce a separate kind of bark, and 
although these varieties run into each other in such a 
way that hardly any two botanists agree as to the pro- 
per lines of separation, yet the commercial products 
may be divided into three classes, yellow, red, and gray 
barks. To these may be added the non-officinal or Car- 
thagena barks, brought from the northern Atlantic ports 
of South America. 

The medicinal value of Peruvian bark depends upon 
the alkaloids which it contains. These are quinia, cin- 
chonia, quinidia, cinchonidia, quinicia, and cinchoni- 
cia. Another alkaloid, called cincine, is found in small 
quantities in some of the inferior qualities. It is pro- 
bable that the three latter alkaloids are artificial deri- 
vations from the former. In addition to these the bark 
contains, in varying proportions, gum, starch, lignine 
oil, yellow coloring matter, both insoluble and soluble, red 
coloring matter, kinic and kinovic acids. Quinia, the most 
important of the alkaloids, is crystallizable, and the sulphate 
of quinia or quinine is the chief medicament prepared 
therefrom. 

The Dutch and British gov- 
ernments have made successful 
attempts to introduce the cin- 
chona into their East India pos- 
sessions, in Java and various 
parts of Ilindostan, where the 
mountainous regions furnish the 
necessary temperature and mois- 
ture for their growth. 

It has been found that the yield 
of some species of the cinchona 
in alkaloids may be much in- 
creased by covering the bark 
with moss, and also that a lon- 
gitudinal strip of bark may each 
year be taken from a tree with- 
out destroying it ; thedecorticated 
portion renewing, if "mossed," 
its former covering, at least as 
rich in alkaloids as before. Bark 
from the English plantations has 
already been introduced into 
commerce. More or less suc- 
cessful attempts at cinchona cul- 
ture have been made in Jamaica, 
the isle of Reunion, Guadaloupe, 
Brazil, the Azores, and Algeria. 

In cultivating cinchona, the 
care and attention given is great- 
ly repaid in larger proportions of 
quinia. It is stated that Javan 
bark has yielded as high as 90 
per cent of the sulphate. An 
excess of azotized matter in the 
fertilizers used, however, pro- 
duces an excess of cinchonidine 
at the expense of quinine. From 
recent investigations, however, 
it appears that this is no disad- 
vantage. Dr. Weddell has point- 
ed out that cinchonidine possess- 
es properties as a febrifuge fully 
as energetic as those of quinine, 
while it has the advantage of be- 
ing more easily tolerated by 
weak stomachs, and of not be- 
ing so liable to produce intoxi- 
cation and singing in the head. 
Trials made by the government 
of Madras showed that, of 1,145 
fever patents, 400 out of 410 who 
took cinchonidine were cured 




THE CINCHONA TREE. 

while the proportions of recovery among those who took 
quinine were 346 out of 359, and 365 out of 376. This is of 
considerable importance, as cinchonidine can be obtained 
much more cheaply than quinine, owing to its being present 
in the cinchona baik in much larger quantities. It is possi- 
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ble that situations may be found within the limits of 
the United States suitable for the culture of the cin- 
chonas, so that a new and profitable industry might 
thus be started. 

In our illustrations, which we take from La Nature, 
the cinchona flower is represented separately of natu- 
ral size. The particular variety illustrated is the cin- 
china succirubra, which produces the red bark and 
grows chiefly on the western slopes of Chimborazo and 
the neighborhood. 

^ ( > > » 

The National Park. 

In the northwestern corner of the territory of Wy- 
oming, bordering on Montana and Idaho, lies a tract 
ot country about flfty-five by sixty-five miles in ex- 
tent, possessing a greater combination of remarkable 
features than any other known area of like dimensions 
under the sun. It contains 3,578 square miles. Its 
elevation above the sea level is from 6, 000 to 14,000 feet. 
It lies mainly, but not entirely, on the east side of the 
main range of the Rocky Mountains. By act of Con- 
gress, approved March 1, 1873, this tract was with- 
drawn for ever from sale and set apart as a permanent 
pleasure ground for the amusement and instruction of 
the people, under the designation of the Yellowstone 
National Park. The grandeur and variety of its sce- 
nery, the salubrity of its summer climate, and the 
health-giving qualities of its thermal waters will, with- 
in a few years, make it the Mecca of the tourist, plea- 
sure seeker, and invalid from all parts of the civilized 
world. Among its innumerable attractions are some of 
the grandest cataracts, cascades, canons, and mountain 
summits on the continent. Its spouting geysers, in 
number and magnitude, exceed all others known. Its 
numerous mud springs, solf ataras, f umeroles, and beau- 
tifully terraced hot springs are beyond description in 
the magnitude and splendor of their decoration and ac- 
tion. The sources of the Columbia, the Colorado, and 
the Missouri fivers are all said to lie within this plea- 
sure ground of the nations. Its mountain summits are 
covered with eternal snows, while many of the valleys 
are made radiant with the sparkle of lakes whose wa- 
ters are clear as crystal. 

The most magnificent of these lakes is the Yellow- 
stone, the source of the river, lying nearly in the central 
portion of the park. Its form is similar to that of the 
human hand with the palm to the front and the fingers point- 
ing downward. The altitude of the lake is 7,427 feet above 
tide water, and its present depth is about 300 feet. It is fed 
by the snows on the lofty mountains that flank it on all sides. 
The length of this beautiful sheet of water is about 22 miles, 
and the width 10 to 15 miles. 
Professor Hayden declares that 
there is nothing on the continent 
that equals it in the brilliant 
hues of its waters and the splen- 
dor of its surroundings. The 
clear green shading of the moun- 
tain slopes, with the ultramarine 
tint of its shining surface,, pro- 
duce an effect upon the observer 
which can neither be imagined 
nor adequately described. The 
temperature is that of cold spring 
water. In the early part of the 
day its surface is usually calm, 
and its varied hue, from livid 
green, shading off into a deep 
ultramarine, presents a picture 
of beauty that is dazzling to be- 
hold. During the later hours a 
strong wind sometimes arises, 
stirring the calm lake into all the 
fury of an ocean storm. The 
amount of vegetation produced 
in the depths of Yellowstone 
Lake is immense, vast ridges of 
it lining the shores at certain 
seasons after a high wind has 
swept over the surface. The 
only fish found in the lake and 
in the neighboring streams is the 
trout, whose numbers are said to 
be inconceivable. Most of the 
fishes in the lake are afilicted 
with the presence in the bodies 
of a peculiar intestinal worm 
which, for the time being, renders 
them unfit for use. The presence 
of hot springs, with their cones 
rising above the surface, is a 
singular fact, the water within 
the cones being almost boiling 
hot. Trout have been caught 
by persons standing upon these 
cones and cooked in the hot 
water without being removed 
from the hook, as declared by the 
United States Geologist, Profes- 
sor F. V. Hayden. 

But the most wonderful ob- 
jects of interest in this region 
are the cataracts and canons of 
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of the Yellowstone, with the spouting geysers in the valley 
of the Fire Hole river. Neither language nor the painter's 
genius and sliill are adequate to describe either. The lower 
falls are more than 390 feet high. The walls of the grand 
canon are some 2,500 feet in depth, and are colored by hues 
so various and brilliant that human art despairs of any at- 
tempt to reproduce them. " The wealth of red and yellow, 
brown and orange, pink and green, black, gray, and white 
fascinates and bewilders every beholder," according to Pro- 
fessor Marshall, " seeming to reproduce before his admiring 
gaze all the ravished splendors of a very gorgeous sunset, 
whose charms, no longer evanescent, are here not painted 
but dyed through and through the^e mighty cliffs, and made 
as eternal as the everlasting mountains they buttress." The 
geysers are even more grand and magnificent, because ac- 
companied by much of the pomp and circumstance of ele- 
mental war in the spouting of immense columns of hot 
water to the height of 90 to 250 feet or more, in the shooting 
up of vast volumes of steam to an occasional altitude of 
1,000 or 1,500 feet, and in the rumbling sound and vibrating 
motions that accompany the earthquake shock. There are 
three known geyser basins, but two of which have, how- 
ever, been explored. These are in the valley of the Fire 
Hole already referred to, and lie to the westward of Yellow- 
stone Lake, from which they are reached by a tolerably well 
worn trail. Some of the orifices of the geyser cones are 
twenty feet in diameter, and during an eruption a column 
of hot water, filling this orifice, rushes outward and upward 
with terrific force, and to altitudes varying from 15 to 275 
feet in some cases. The cones, rims, and basins formed by 
the deposits from the springs and geysers are among the 
most magnificent of their attractions. Many of them have 
all the beauty of finish and brilliancy of coloring of the finest 
porcelain, while the waters within the rims and basins of 
many of the springs are so perfectly transparent that the 
smallest objects may be seen at the depth of forty or fifty 
feet. 

Our purpose in referring to the park was not so much to 
attempt a description of its really indescribable wonders, as 
to call attention to the work of vandalism already inaugur- 
ated within it by tourists and visitors. Many of the magnifi- 
cent structures built up by the action of the hot springs and 
geysers are being disfigured and destroyed by trophy-hunt- 
ers and others, actuated, too often it is to be feared, by a pure 
love of destruction. This shameless raid upon the varied 
glories of the " Wonderland " should at once be stopped by 
the strong arm of the law. Congress ought promptly to 
take such action as will protect and preserve the decorations 
that Nature for ages past has treasured up among these 
" everlasting hills," and in the radiant valleys of the upper 
Yellowstone. A resolution was passed at the recent meet- 
ing of the American Association for the Advancement of 
Science, calling upon our national authorities to act in this 
matter. It is a subject of quite as much interest to educa- 
tors as to men of science, inasmuch as the park may be 
justly regarded as a vast museum whose unlimited resources 
are capable of illustrating almost every object of thought 
or subject of study within the range of created existences. 
Let our educators and friends of education, therefore, add 
their voices and votes to those of the scientists in the eflEort 
to preserve from desecration, and for the high purposes of 
instruction, the grandest heritage of natural sublimity, 
beauty, and utility ever bestowed upon man. — T/te Educa- 
tional Weekly. 
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WATEB HEATEB FOB BATHS. 

The annexed engravings represent a simple apparatus for 
heating water for bathing purposes. The heat- 
ing device, in Fig. 1, is a small stove surmount- 
ed by a flue, A B, leading to the chimney. Sur- 
rounding the flue and fire chamber is the water 
reservoir, M N, which communicates with the 
bath tub faucets. Cold water enters this vessel 
in the direction of the arrows. 

A still simpler construction is shown in Fig. 2. 
The bath tub communicates by two tubes, R, 8, 
with a cylinder, C, which is filled with water 
and heated by lamps or a ring of gas burners 
underneath. In the upper portion of the cylin- 
der is a receptacle for warming towels, linen, 
etc. 



hardly time to wash it before the lights begin to tone. 

This process of blue printing is of great importance to en- 
gravers, who restore by it the stencil for the pantograph. Also 
for enlargements, wood engraving, etc., it isveryuseful, and 
can be worked at a fabulously cheap rate. By washing the 
picture when finished in water, to which a little ammonia 
has been added, it will appear more of a violet tint. 

^ I » > » 

A NOVEL SIEAU GENEBATOB. 

"We illustrate a curious method of generating steam, which 
reverses the ordinary methods, and resembles putting the 
cart before the horse. Instead of setting the boiler over or 




in the fire, the fire is placed over and in the boiler. The 
barrel in the illustration is cut away to show the interior 
construction of the generator. A is a sheet iron cylinder 
closed at both ends and fitted to a cast metal barrel head, B, 
the lower part being immersed in the water contained in the 
barrel. A brisk fire is lighted in the cylinder and kept sup- 
plied with fresh air by the flue indicated by the arrows. 




WATER HEATER FOR BATHS. -Fig. 2. 



Astronomical Notes. 

BY BERLIN H. WRIGHT. 

Penn Yan, N. Y. , Saturday, January 19, 1878. 
The following calculations are adapted to the latitude of 
New York city, and are expressed in true or clock time, 
being for the date given in the caption when not otherwise 
stated. 

PI^ANETS. 



Mercury rises 6 08 mo. 

Venus sets 8 18 eve. 

Mars in meridian 5 29 eve. 

Mars sets 04 mo. 



Jupiterrises 6 47 mo. 

Saturn sets 8 55 eve. 

Uranus rises 7 21 eve. 

Neptune in meridian 6 16 eve. 



FIRST MAGNITUDE STABS. 



H.M. 

Sirius rises 5 42 eve. 

Procj'on rises 5 17 eve. 

Regulus rises 7 20 eve. 

Spica riaes 11 58 eve. 

Arcturus rises 11 00 eve. 

Antares rises 4 08 mo. 

Aldebaran in meridian ... 8 32 eve. 
Vega sets 7 30 eve. 



H.H. 

Altair sets 6 18 eve. 

Fomalhaut sets 6 53 eve. 

Algol (2d mg.var)in merid. 7 03 eve. 

Capella in meridian 9 10 eve. 

7star8(clustcr)inmeridian 743 eve. 

Betelgeuse in meridian 9 51 eve. 

Rigel in meridian 911 eve. 



REMARKS. 

Mercury rises 1 h. 13 m. before the sun, and 48 ' north of 
the sunrise point. He will begin to advance, or move east- 
ward among the stars, January 21. Venus is a large cres- 
cent. Jupiter rises 34 m. before the sun, and 2° 54' south of 
the sun's path. Uranus is approaching Regulus in right 
ascension, and is now J° east and 8' north of the star. Nep- 
tune commenced advancing among the stars January 16. 
Algol will be at minimum brilliancy January 19, 9 h. 28 m., 
evening; also January 22, 6 h. 12 m., evening; for Wash- 
ington time, subtract 12 m., for Boston, add 12 m. By an 
oversight the time of minima, etc., of Algol, last week, was 
given for Boston. Regulus is occulted by the moon this 
evening. This is the only bright star occulted this month. 
It will not be visible north of 16° south latitude. At Rio 
Janeiro it takes place 1 h. 80 m. after sunset, the moon be- 
ing 4 hour high, and near the full. 

^ <» > » 

Professor Trndall on the Bevelopment of Bacteria. 

Professor Tyndall has recently addressed a letter to Pro- 
fessor Huxley in which he details the results of experiments 
on the development of bacteria which he thinks settles the 
question of spontaneous generation, to the destruction of 
that hypothesis. Fifty flasks containing various organic 
infusions were sterilized by boiling. Twenty-three were 
then opened in a hay loft, and the remaining twenty-seven 
(with special precautions that the air should be uncontami- 
nated by his own presence) were opened by Professor Tyn- 
dall on the edge of an Alpine cliflE. Both were then placed 
in a warm room, with the result that twenty-one of the 
twenty- three flasks opened in the hay loft became speedily 
filled with organisms, while all the flasks opened on the edge 
of the precipice remained as clear as distilled water. This 
furnishes remarkable evidence of the influence of the air on 
the development of the bacteria, but biologists will hardly 
acquiesce in Professor Tyndall's rather sanguine assertion 
until his no less positive opponents, and most especially Dr 
Bastian, are heard from. 



* < * > » 



A Blue Printing Process, 

The following process, says Photo. Wochen- 
Blatt, may be recommended for printing pur- 
poses: Float Saxe or Rive paper for from four 
to five minutes in a solution of citrate of iron. 
A tolerably well saturated solution may be ob- 
tained by stirring the salt for a considerable 
time on the boil. The sensitized paper is then 
dried in the dark, and exposed under the nega- 
tive till a feeble yellowish trace of the lines of 
the picture is visible on the paper. In summer 
five or ten minutes will be found sufficient, and 
in winter from thirty to fifty for the printing. 
The prepared side of the paper must be then 
drawn gently (for a few seconds) over a tolerably strong so- 
lution of red prussiate of potash, when with great rapidity 
there is developed a blue picture, which should be quickly 
passed through pure spring water, and, if not then suflicient 
ly strong, placed again for several seconds in. the above so- 
lution, and then for a short time thoroughly well washed. 
.Vn over-exposed picture develops so quickly that there is 




Tbe Orohellograph. 

M. le Commandant de la Noe lately presented a curious 
looking panoramic instrument to the Photographic Society 
of France, which he called " Orohellograph. " In a few 
words, it consists of a camera, the place of the ground glass 
forming the base, and the lens looking up perpendicularly 
to the sky. Over the lens is placed a silvered mirror, half 
globe-shaped, completely circular on its plan 
and parabolic through its vertical section. The 
result is that an image of all surrounding objects 
reflected from this half -ball-shaped mirror is re- 
ceived by the lens always in focus thereon, and 
transmitted thereby upon the sensitive plate un- 
derneath, with its surface forming a right angle 
with the axis of the lens and circular mirror; by 
this means a circular panoramic view of the ho- 
rizon is obtained, as seen from the station the 
orohellograph occupies. 

The instrument shown to the Society is the 
first rough model, and the proof exhibited 
showed some astigmation which would be cor- 
rected. 

Mr. W. Harrison, in a letter to the British 
Journal of Photography, states that the vertical 
lines are true and sharper than the horizontal 
ones; this is caused by the use of a defective re- 
flector silvered on the exterior, which will, how- 
ever, be obviated. The curves were calculated 
by Colonel Mangin, of the Engineers. The in- 
strument is considered of value for military re- 
connaissances, and the angles and heights can be 
measured from the views taken at two or more 
stations. 



WATER HEATER FOR BATHS.-Fig. 1. 

The funnel, C, acts as a stove pipe. An opening in the 
barrel head gives access for fuel. The bent pipes shown 
rising from the barrel carry ofl! the steam generated to any 
point. Very little heat is thus wasted and a head of steam 
is quickly secured. This ingenious device was patented 
through the Scientiflc American Patent Agency, by T. F. 
Butterfield. of DeWitt, Iowa. 



New Tests for Milk. 
For the analysis of milk. Professor Lehmann, 
of Munich, proposes the following: A weighed quantity, 
say 9 or 10 grammes of milk, is diluted with an equal weight 
of water, and poured out in a thin layer upon a porous 
plate of burnt clay, very dense and fine-grained. The water 
of the milk, as well as the milk sugar, albumen, and a por- 
tion of the salts dissolved in it, are absorbed by the clay 
plate, while the total amounts of fats and casein in the milk 
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remain on the plate in the form of a thin skin or film. This 
film is easily removed with a horn spatula, and then dried 
and weighed. If it is desired to determine the fats alone, 
this film may be extracted with ether, and thus the two most 
important constituents of milk very quickly determined. 
In many cases it is sufficient to know the total weight of the 
principal solid constituents of the milk, hence also the 
amount of water, for which scarcely two hours are required. 
— Puilic Health. 



m t u t ^ 



The Hoosac Tunnel. 

This tunnel, near North Adams, Mass., which was com- 
pleted some time ago so far as to admit the passage of 
trains, was found to need an extension at the east end in 
order to prevent the downfall of the rocks upon the track 
from the cliff at that end of the tunnel. This facade and 
buttress have just been completed, and the tunnel and track 
are pronounced in prime order, and ready for all the busi- 
ness which may seek to pass through the great bore. The 
artiiicial fai;ade is constructed of granite, some of the blocks 
weighing from four to five tons each. The arch extension 
is about 35 feet, and the fai;ade about'60 feet long by 40 feet 
high. 

The Springfield Republican says: •' Only one track is laid 
at present in the tunnel. The trains are run by telegraph, 
passenger trains being allowed ten and freight twenty mi- 
nutes to pass. Three lights, equidistant, are affixed to the 
sides of the tunnel, dividing the distance into four sections. 
The lights are for the purpose of enabling the engineers to 
regulate their speed, and they are required to maintain a 
uniform gait the whole distance. At the central shaft two 
lights are displayed, to indicate when the summit is reached 
and the grade declines — which it does each way to aiford 
drainage, being sixty feet lower at each portal than at the 
central shaft. As the trains plunge into the impenetrable 
darkness the time is recorded, and again when they 
emerge, by operators situated at either end of the tunnel, 
and forwarded to the general dispatcher at North Adams. 
The passage seldom varies a minute. The tunnel is never 
occupied by two trains at the same time, and no train is 
allowed to enter until the preceding train has made the exit. 
No equal distance of the road outside is traversed with so 
uniform speed, nor with so much safety, the track, which 
cannot be excelled, being perfectly straight. The roof of 
the tunnel is considered perfectly safe, not a piece the size 
of a walnut having been detached for a year, and about a 
mile and one third of brick arching having been built to 
sustain all doubtful localities, in sections from ten feet up- 
ward. Still, the roof is under constant examination by men 
on top of an elevated carriage, which is propelled along the 
road. Admittance to visitors is strictly denied. Occasionally 
the tunnel is so free from fog and smoke that, standing at 
the central shaft, daylight can be discerned at both portals, 
showing about ten feet in diameter, but usually light can 
be discovered in only one direction, that from which the 
wind comes, the current driving the smoke before it up the 
shaft, and leaving the other half of the tunnel motionless 
and usually dense with smolvC and fog. A floor composed 
of oak, fourteen inches thick, let into grooves cut into the 
rock on a steep incline, prevents any pieces detached from 
the sides of the shaft from falling on to the track. At the 
summit of the mountain the opening of the shaft is inclosed 
by a stone wall twenty-feet high." 

Subsidiary to the great Hoosac Tunnel is that of North 
Adams, nearly two miles west of the former. This work, 
too, has just been completed. This is described as a skew 
arch, and the work is spiral; the abutments are parallel, 
but not at right angles, crossing the road diagonally. The 
stones are dressed spirally, and three or four patterns to each 
individual block had to be furnished the cutters, and no 
two stones are alike. The continuation of the tunnel is 65 
feet in diameter, 36 feet inside of the completed work, with 
a plain facade of 40 feet high and 50 feet long, and immense 
wing walls; the coping is surmounted with an iron sidewalk 
and fence 75 feet long. This strtfcture is a substitute for 
the dangerous old Furnace Hill bridge. 



iron metre, now eighty years old, was compared with the 
modern standard, it was found that its difference was less 
than a thousandth of a millimetre. The trial was made 
when the iron metre was sixty -seven years old, and it is con- 
clusive in favor of iron for this use, as its changes are so 
exceedingly small. But a comparison between our stand- 
ards was less favorable. The iron metre was compared with 
the standard yard, the latter being of bronze, made to be 
used at a temperature of 63° Fahr. These differed by the 
4000th of an inch, which is a very sensible alteration. Sev- 
eral new methods of making quick approximate compari- 
sons between yards and metres have been considered by Pro- 
fessor Hilgard. Two of these he mentioned. Divide a yard 
into four equal parts by bisections. Then put together three 
of the four parts and divide that length into eight parts by 
bisections. The addition of one of the eight parts to the 
yard will give a metre within a fraction. Another method, 
which is preferable on many accounts, is to divide 45 inches 
into eight parts, seven of which will be ametre very nearly; 
the 45 inches can be easily obtained by adding a fourth to 
the yard. It is designed to make the old standards useful 
by inserting little silver plugs which mark upon them the 
metrical divisions. 

• ■»«•>•■ 

A NEW TIDE MILL. 

The annexed engraving exhibits a novel form of ship- 
mill designed to be driven by tide or current power. It con- 
sists simply of a series of spiral wings arranged near the 
end of, and at an angle of 45° to, a shaft. The outer ex- 
tremity of the latter- is raised or lowered on suitable guides, 



Progress of tlie Metric System, 

At a late meeting of the American Metrological Society 
Prof. J. E. Hilgard, of Washington, in an address on the 
"Progress of the Metric System," stated that the United 
States had not yet been formally constituted a member of 
the International Bureau of Weights and Measures. The 
preliminary steps had been taken toward this end, and the 
matter now rested at the disposal of the Senate Committee 
on Foreign Relations. The French Commission is busy in 
preparing the new standards of weight and measure. This 
is a work requiring extreme accuracy to obtain uniform re- 
sults. The manipulations are of extreme delicacy. Special 
apparatus and tools have to be invented and made, and 
months elapse in their construction. These difficulties will 
be eventually overcome, and the progress already made is a 
guarantee that standards of uniformity and accuracy will 
be made for distribution among the nations which take part 
in the convention. 

In regard to metric standards for the United States, Pro- 
fessor Hilgard said that the standards for separate States 
had been tendered to each, and were very generally accept- 
ed. About thirty States have received their standards and 
placed them on exhibition in public places where they will 
be accessible for reference. These standards consist of two 
metres, a kilogramme, a half kilogramme, a litre and a half- 
litre. Professor Hilgard mentioned that, when the original 



and from the inner one the rotary motion of the shaft is 
imparted to suitable bevel gearing. The outer end of the 
shaft is lowered so that an angle of 45° is formed, this being 
considered as best adapted to allow the screw most advan- 
tageously to intercept the passing water. 

It will be noted that a second tank or ship for storage of 
water is here dispensedwith, and that by raising or lowering 
the wheel to a less or greater depth in the water the motion 
of the driven mechanism can be regulated. 

^ 1 » > ^ 

THE DBEADNOTJGHT TEICYCLE. 

We illustrate a new English velocipede, called the Dread- 
nought Tricycle. The beam or back bone is centered by a 
slot on to the axle of the back wheels, and is governed by 
side wheels, so that the back wheels can accommodate them- 
selves to any incline of the road. The driving wheel will 
thus always be kept upright; and all the strains being re- 
moved, the machine can be made as light as any bicycle. Its 
general construction, as shown by the engraving, is extreme- 
ly simple, and, besides, the rider can balance himself with 




scarcely any difficulty whatever. The English still seem to 
be much interested in velocipedes, and the improvements in 
their construction are very numerous. The excitement 
quickly died out in this country, though it will probably, 
before long, be again brought over from England. The il- 
lustration is from the English Mechanic. 

^ 1 > > » , 

Fish Culture, 
There are now twenty-seven States whose Commission 
ers of Fisheries receive, hatch and distribute the eggs of 
fishes furnished by the United States Fish Commission. 
About 4,000,000 eggs of California salmon were thus distrib- 
uted in October. Congress has appropriated $5,000 toward 
preparing ponds near the Washington Monument foi breed- 
ing the carp, a European species being regarded as desirable 
for introduction here. The Wisconsin Fish Commissioners 
report a large amount of work, having hatched and distrib- 
uted 1,736,000 lake trout, 6,395,000 whitefish, and smaller 
amounts of brook trout arid California salmon. The ques- 
tion whether our lakes will prove fitted for California salmon 




will soon be determined. The hatching has been successful 
with about 90 per cent of the eggs. The Fish Commission- 
ers of Maine report an unusually large quantity of salmon, 
principally due to the efforts at fish culture, in most of the 
rivers of the State. Several ponds have been stocked with 
black bass, as an antidote to pickerel. In the Mattawam- 
keag River, 80,000 shad fry have been placed. — Tribune. 

—<»>•■ 

Antl-FIre Construction.* 
One of the indispenSAble requirements of architecture is 
stability — permanence. And yet of all the buildings ever 
erected, how few still remain 1 Even that achievement of en- 
gineering skill, the Eddystone Lighthouse, which has bravely 
resisted the power of the A tlantic for one hundred and twenty 
years, is at last undermined and must fall. The elements in 
their unceasing action sooner or later triumph over the proud- 
est works of man. Of the elements at work in this destruc- 
tion, there is none so active, so successful, as fire. With 
what fiendish relish does it licls; up the combustible, and ruth- 
lessly tumble the residue in shapeless ruin! History teems 
with its work of desolation. The cities of the Old World 
have all sadly suffered by its ravages : I will refer to some of 
them. 

•REAT FIRES OF THE WORLD. 

The great fire of London, in 1666, burnt for three days, 
destroying 13,300 houses, including many fine public build- 
ings. The loss by this fire, if computed by present values, 
would amount to at least $100,000,000. 

The city of New York has suffered by at least three great 
fires. One iu 1835 destroyed 600 warehouses, which together 
with contents were worth $20,000,000. Another in 1839 des- 
troyed property to the amount of $10,000,000; and a third in 
1845 destroyed 300 stores and dwellings, valued at $6,000,000. 
Charleston in 1838 suffered by a fire which destroyed 1,158 
buildings, covering 145 acres. Pittsburgh, in 1845, lost by 
fire 1,000 buildings, valued at $6,000,000. Albany, N. Y., 
some years since lost in steamboats and buildings $3,000,000. 
St. Louis, in 1849, lost $3,000,000 in steamboats and build 
ings. Philadelphia, inl858, lost 300 houses. In 1845 two 
thirds of the city of Quebec, comprising 3,800 houses, were 
swept away by fire. Thecityof St. John's, Newfoundland, 
repeatedly damaged by fire, was nearly all destroyed in 1846, 
when 6,000 people ivere rendered homeless. Troy suffered 
severely in 1863. Portland, in 1866, lost $9,000,000, includ- 
ing the loss of 1,600 buildings. Chicago, in 1871, and Bos- 
ton, in 1873, were devastated to the extent of more than 
$300,000,0v0; and quite recently a devastating fire has 
almost entirely destroyed the city of St. John, N. B. But 
these marked flreSdo not alone measure the work of destruc- 
tion; much is due to the smaller fires, which makeup by 
their frequency what they lack in proportions. Consta.ntly 
at work, little by little, year by year, the aggregate of ruin 
they accomplish is fearful. 

ANNUAL LOSSES BY FIRES. 

A record kept by the New York Insurance Chronicle shows 
that the loss by fire in the United States and Canada iu 1876 
was $75,000,000, and in the previous year it was $86,000,000. 
This record is trustworthy, as far as it goes; but I am as- 
sured by competent authority that the loss during the last 
ten years has not been less than $100,000,000 per annum, 
not including the two extraordinary fires of Chicago and 
Boston. What a fearful havoc! Is there no remedy? 

The losses in the United States and Canada during the last 
twenty-five j'ears aggregate an amount which would have 
sufficed to have rendered all the buildings approximately 
fireproof. A few figures will show this. The United States 
census for 1870 gives the value of the real estate of the coun- 
try, but not the value of the buildings alone. This, how- 
ever, may be approximated. From an estimate made upon 
the property within certain limits of the city of New York, 
the value of the buildings was found to exceed considerably 
the value of the ground built upon. The buildings in the 
rural districts, however, are of much less value than the 
land, perhaps not half. A fair average for the two — city 
and country — would perhaps be one third the value of the 
real estate. The census for 1876 puts the value of the real 
estate at about $9,900,000,000, one third of which, $3,300,- 
000,000, then, is the value of the buildings. 

This result may be tested by estimates upon another basis. 
It is shown in the last report of the National Board of Fire 
Underwriters, page 37, that the insurance effected during 
the last five years averages about $5,170,000,000 per annum; 
and it is shown by the records of the New York Chronicle 
that not more than half of the losses by fire are covered by 
insurance: hence the $5,170,000,000 insured is only half of 
the insurable property of the country; or, the value of the 
property of the United States and Canada, liable to loss by 
fire, is not less than $10,340,000,000. This is the value, not 
of the buildings alone, but of the buildings and their con- . 
tents. To ascertain what portion of this is invested in 
buildings, it is shown by the New York Board of Fire Un- 
derwriters in their last report, page 33, that in an average of 
the losses for the past eighteen years, the portion on build- 
ings was about one third of the whole. Taking this as au- 
thority in the matter, one third of $10,340,000,000 is $3,447,- 
000,000 for the value of the buildings in the United States 
and Canada, which cannot be far from $3,300,000,000 for 
the United States alone, as before shown. 

■Of the $100,000,000 annual loss, one third maybe taken 
as that which was invested in buildings; and, had the build- 
ings been of a character to resist the flames, a large part, 

* A paper read at the recent Convention of the Amerioan Institute of 
Architects hy E. G. Hatfield, P.A.l.A. 
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perliaps two thirds, of the loss upon their contents would 
have been saved: thus J in buildings and | of |, or i of the 
the contents, or together J of the whole loss, could have 
been avoided by having more perfect buildings; or, of the 
$3,447,000,000 invested in buildings, there is an annual loss 
of nearly $78,000,000 due to deficiencies in buildings. This 
is more than two per cent of the value of the buildings, an 
amount which would in twenty or twenty-five years be 
ample to render all our buildings approximately fireproof, 
and would not only save more than three fourths of the 
present loss in material, but that also which is caused by 
interruption to business; and, in many instances, avoid the 
loss of life, and consequent distress to survivors. 

LOSS OF LIFE BY PIRBS. 

Painful instances of loss of life by fire through deficient 
buildings are still fresh in our memories. The Brooklyn 
theater and the St. Louis hotel cry aloud for reform in build- 
ing. Whatever may be said of the inexpediency of expend- 
ing money upon ordinary buildings to avoid damage by fire, 
there certainly is no good reason why, at whatever cost, 
places of public resort should not be made safe. As life is 
more precious than money, so no money should be consid- 
ered wasted which is required to protect life. It was lately 
shown in the Chicago Investigator, that no less than 156 the- 
aters have been burnod in the United States since the year 
1800; and of these 119 were burned since 1850. Similar 
statements, though perhaps not quite so disastrous, might 
be made of hotels and other public buildings. The govein- 
ment of a country should be held responsible for life sacri- 
ficed in this manner, as well as for that of those who die by 
neglect of sanitary precautions. The owners of buildings 
of public resort should be compelled by rigid law to render 
their property secure from destruction by fire. 

COMPABATIVE PIEE-EESISTING QUALITIES OF ORDINARY 
BUILDING MATEKIALS. 

In the construction of buildings, the materials most in use 
are brick, stone, iron, and wood. Brick above all the others 
is that which possesses fire-resisting qualities in the largest 
degree. It has been in use from the earliest ages; it is pro- 
minent among tlie materials of ancient buildings. The 
Pantheon, the only entire ancient building of Rome, is of 
brick. The marble with which the brick walls were in- 
crusted has long since disappeared. The metal which cov- 
ered the roof was stripped off for other use. The only 
opening for light, the eye of the dome, near thirty feet in 
diameter, has been uncovered, exposing the interior to every 
storm; and during the nineteen centuries of its existence, it 
has been subject to repeated conflagrations resulting from 
the wars which so of ten desolated Rome; and yet, through 
all these vicissitudes, the Pantheon still remains in such 
good condition that it serves as one of the churches of the 
city. Its durability, however, is due not alone to the char- 
acter of the material of which it is constructed, but also to 
its form, the strongest known, a cylinder. 

Stone, though inferior to brick, is far superior to iron in 
its fire-resisting qualities. Granite when exposed to intense 
heat will crack and splinter freely ; marble is quickly re- 
duced to lime; sandstones disintegrate: only those stones 
which are of volcanic origin may be safely trusted in the 
fire. 

The extensive use of iron as a material of construction is 
of recent date. Fifty years ago it was but little used. One 
of the principal reasons for introducing it was its fire-re- 
sisting character. Gwilt, in his Encyclopsedia, p. 494, art. 
1767, edition of 1843, in speaking of iron says, "The secur- 
ity afforded, not only for supporting weight, but against 
fire, has of late years very much increased the use of it, and 
may in many cases entirely supersede the use of timber.' 
The experience of recent years, however, especially at Chi- 
cago and Boston, has materially lessened confidence in its 
fire-resisting character. Indeed, its power to sustain weight 
when subjected to great lieat has been shown to be quite 
limited. It is capable of sustaining, in an intense fire, 
neither compressive, tensile, nor transverse strain, to any 
useful degree. Its untrustworthiness was shown at least 
two hundred years ago; for Evelyn says of the great fire of 
London in 1666: "The vast yron chaines of the Cittie 
streetes, hinges, bars and gates of prisons, were many of 
them mealted and reduced to cinders by ye vehement 
heate." 

To protect hollow iron columns it has been proposed to 
secure the passage of a current of air through them. An 
experiment to test this was made upon a li inch pipe which 
was subjected to heat at the middle while a strong current of 
air was maintained through it. It was pulled apart by hand 
in four minutes after the fire was applied. 

All metals transmit heat rapidly — a fact which may ac- 
count for the rapid loss of strength in iron when subjected 
to fire. If iron be used for floor beams, arch ties, or for 
posts, or for any purpose which exposes it to strain of any 
kind, it should be protected by an incasement of some slow- 
conducting material, such, for example, as brick, terra- 
cotta, or gypsum; although this latter material is active in 
rusting iron, and therefore should not be allowed to come in 
contact with it. Where gypsum is to be used, a good coat 
of lime-whiting previously applied to the iron will protect it 
from the action of the plaster. Mr. Hornblower, architect, 
of Liverpool, has patented a system of protection to iron 
beams by means of earthenware jackets and concrete ; add 
Mr. P. B. Wight of Chicago, Fellow of the Institute, has 
patented a system of protection to iron columns by an en- 
closure of plaster and other fire-resisting material. These 



and other systems of protection are just so many conces- 
sions to the now well-established fact, the non-fire-r'ssisting 
character of iron. 

PROTECTION OF WOOD FROM FIRE. 

Of the four principal materials used in construction, wood 
is generally supposed to be that which has the least power 
to resist fire. This idea in general is correct, and yet under 
certain circumstances wood will resist fire longer than iron. 
Firemen are reluctant to enter a building on fire when it is 
known that the supports are of iron, yet do not hesitate 
where they are of wood. This apprehension of danger from 
iron supports, the growth of experience, plainly proves the 
superiority of wood over iron as to a fire-resisting quality. 

A floor of wooden beams placed apart in the usual way 
has but little fir-e-resisting quality. The fire, aided by a 
free current of air between the beams, rapidly consumes I 
them as so many pieces of well-placed kindlings. This de- 
fect in the construction of wooden floors has led to various , 
devices, one of which is the use of plaster or gypsum, which 
is thickly spread upon the lathing at the bottom of the 
opening between the beams, and also extended up on each 
side. This forms a good filling, effectual in preventing the 
draught of air: but it has been found to induce rapid decay 
of the timber, and is therefore a failure. 

In the use of ordinary deafening, concrete, plaster, or any 
similar filling, it is requisite to increase the size of the floor- 
timbers sutBciently to sustain safely the weight of this fill- 
ing. The fillings above named are a dead weight upon the 
floor. If some filling be used which would sustain itself, 
such, for example, as wood, or if the intervening spaces be 
filled with so many additional floor-beams, these would not 
only sustain themselves but would contribute to tlie general 
strength of the floor; or, the floor not needing additional 
strength, the beams could all be reduced in depth to the re- 
quired limit of strength. An arrangement of this kind pro- 
duces wliat is termed a solid timber floor, upon which, there 
being no interstices for the passage of air, the fire, retarded, 
acts only in slowly charring the surface. Such a floor 
would resist the action of fire for many hours, and would 
be effectual in preventing the spread of it. 

But wood is subject to decay ; and for this reason is infe- 
rior to iron, which is deteriorated by rust generally ia a very 
small degree. Where iron can be protected from injury by 
fire, it is far superior to wood. For general building pur- 
poses, however, wood, if protected from decay, is superior 
to iron. Our want now is some eilectual ready method of 
preventing decay in wood. Until something better is of- 
fered, floor-beams and posts may be subjected to the Kyan- 
izing or to the Burnetizing process, which are claimed to be 
effectual. It has been proposed, after wood is Kyanized, to 
coat it with silicate of soda as a protection from fire. Ex- 
periments on a large scale in this direction are desirable, and 
might well be undertaken by the general government at 
Washington. 

Investigations lately made show that the archives of the 
War Department are exposed to destruction by fire, being 
lodged in buildings of a frail nature. Self -protection may 
possibly inspire the authorities to make the indicated tests 
of wood, from which results may flow of great importance 
to the country at large. 

PRACTICAL SUGGESTIONS IN BUILDING. 

In planning buildings to endure, it is required that the 
walls and partitions, of ample thickness, be made of well- 
burned brick put together with the best of mortar, and that 
the floors, as far as practicable, be also made of brick, 
vaulted. Where this is not practicable, owing to the 
lateral thrust of the vaulting, then the floors should be 
of prepared timber laid together solid, and coated be- 
neath with an inch of plastering on wooden lath coated 
with the silicate of soda; the plaster largely composed 
of plaster or gypsum. I'he floor timbers should be 
attached to each other by spikes or dowels, and lodged at 
the ends on brick ledges, corbelled out from a good depth 
below, and secured to the walls with iron anchors. Tlie 
ends of the beams should be cut inclining, so that while of 
full length at the lower edge, they will be an inch distant 
from each wall at the top edge; and this space between the 
wall and the beams should be kept open for ventilation. The 
floors at or below the level of the street should always be 
vaulted with brick: for here it will not be diificult to secure 
suificient buttressing to the arches, and here, where the fur- 
naces for heating are located, there is more need of protec- 
tion. All flues for heating should be of ample size and 
lined with earthenware pipe. Stairways, usually of wood, 
afford means for the rapid spread of fire from the lower to 
the upper stories. Where practicable these should be of 
brick and stone; and the stairway of each story should he 
provided with doors by which to isolate it from the other 
stairways. All partitions should be of brick, especially 
those about a stairway or an elevator. All shafts for eleva- 
tors or for light or air should be provided with doors at each 
floor, in order to 'cut off when required all opportunity for a 
current of air. Wooden furring on walls is highly danger- 
ous. Where used it should be provided with bars of filling 
at proper intervals to prevent draught, and, incidentally, the 
circulation of vermin. Partition walls of brick should, 
when possible, take the place of lines of posts and girders, 
that the apartments may be reduced in size; and the open- 
ings in the walls should be provided with doors and shutters 
by which to isolate the departments. 

If buildings were constructed in this manner, a fire would 
seldom extend beyond the apartment in which it originated. 



To protect the exterior, all wooden cornices, dormer win- 
dows, and the like should be avoided. Roofs should be of 
slate or metal laid upon a good bed of cement or concrete. 
The walls should be extended well above the roof, and coped 
with stone or iron. The exterior walls should all be of good 
solid brickwork. If, however, there be iron posts, as those 
of a store front, they should be filled in solid with brick- 
work of ample size to carry alone the weight of the upjer 
walls. 

Buildings of the character here indicated could be erected 
at a cost not to exceed fifty per cent additional to that of the 
average city building, and in a city of such buildings dam- 
age by fire would be reduced to a minimum. 



Neiv Agricultural Inventions. 

Stephen Townsend and John Vickers, of Guysville, Ohio, 
have patented a Gate Hinge, which is adapted for farm gates 
which open by first sliding back half their length and then 
swinging around into a position parallel with the roadway, 
The pivot and socliCt portions of the hinge are constructed 
in such a manner that the former may be detached from the 
latter when adjusted in a certain position,this position being, 
however, one which the parts cannot assume so long as the 
hinge is in use for supporting the gate. 

An Apparatus for Applying Poison to Plants, invented by 
James L. Goodin, of Montgomery, Texas, consists of a 
t^nk to receive the poisoned water, and which has a dis- 
charge pipe, the inner end of which is provided with a valve. 
The stem of the valve passes up through a hole in the tank 
and is pivoted to a lever, which is itself pivoted to a short 
standard. Three nozzles connected with the discharge pipe 
distribute the water. 

Tliomas H. Parvin, of Chicago, 111., has patented a Lever 
Take-up for Grain Binders. The invention consists in a 
lever carrying a sheave, whicli acts upon the wire or cord, 
the said lever being connected with another lever that is 
moved by a cam on the main or other shaft of the binding 
apparatus. A varied or uniform tension of the wire may 
thus be secured. 

In a Rotary Churn, patented by John W. Hazelrigg, of 
El Dara, 111., the upper end of the churn shaft, above the 
top board, is surrounded by a ring groove, to receive the 
forked end of a lever, which is slightly bent, and is pivoted 
at its bend to the top board. By pressing down the rear 
end, the shaft will be raised and disconnected from tlie 
dasher sliaft, allowing the hub and the upper end of the 
dasher shaft to be disconnected and the churn and dashers 
to be removed. 

A Plow, patented by William W. Dawson, of Madison- 
ville, Texas, has the point made with a landside, fitting 
into a rabbet in tlie landside of the standard, and made 
thicker and deeper than the rabbet, so as to project beyond 
and below the landside to receive the wear. It may be 
kept in repair at small expense. 

A simple improvement on Side Spring Wagons has been 
invented by Hervey S. Marvin, of Nunda Station, N. Y. 
The motion of the team and running gear is, by means of 
two sets of spring bars, not transmitted directly to the driver, 
but taken up by the lower spring bars and then neutralized 
by the upper spring bars, so as to give an easy riding motion 
in passing over obstructions. 

A Heel Spur, the invention of George W. Elliott, of 
Boonsborough, Md. has a reversible rowel, in combination 
with a shank, which is pivoted to spring jaws, and grooved 
to receive a tenon formed on the jaws. The spurs can thus 
be used as blunt or sharp ones. 

A Swing invented by Joseph H. Fisher ,of Chicago, 111., 
has two oppositely arranged half pulleys, over which are 
placed straps by which the seat and footboard are suspended. 
The forward oscillation of the swing slightly raises the foot- 
board and lowers the seat, and the backward oscillation pro- 
duces the opposite effect, the object being to keep the foot- 
board always under the feet. 

A Whip Socket patented by George E. Hendey of Water- 
bury, Conn., is attached to the dasher by lugs which are se- 
cured by tapering screws having screw threads upon their 
smaller ends. The screws secure the socket securely in 
place and act as wedge keys. 

The Philadelphia Public Ledger Almanac has made its 
ninth annual reappearance, and is brighter and better than 
ever. Over a hundred thousand are issued. 



Inventions Patented in England by An«ericans. 

From NovemberSO to December 1, inclusive. 
Balikg Cotton.— Leslie Belden. 
Bbick Kilns.— 'VVm. T. Christy, St. Louis. Mo. 
Bhoad Cast Sowebs.— David Buist etal., Pliiladelphia, Pa. 
ClGAB Lighter.- J. A . Chandor, New York city. 
CiGABS andCigabettes.— T. H. Babcock et ot, Brooklyn, N. Y. 
COMBINED Tap and FAUCET.- Amasa Mason, New York city. 
Dental Chaibs.— Basil M. Wilkerson, Baltimore, Md. 
Educational APPLIANCES. -W. W.Rose, New York city. 
Floweb Vases and Boxes.-C. H. Crater, Oswego. N. Y. 
Gymnasium apparatus. -J. A. Chandor, New York city. 
Lamp Buenees.— Francis Holt, Newark, N. J. 
Metal-Reducing Machine.— G. J. Capewell, Chesire, Conn. 
Mowing and Reaping Machines. -W. a. Wood, Hoosiok Falls, N Y. 
musical Instbuments.-E. p. Needham, New York city. 
Paper Bag machine.— G. H. Mallary, New Y'ork city. 
Pen Ruling Machine.— W. U. Hiokok, Ilarrisburg, Pa. 
Pipe Joints.— William Painter, Baltimore, Md. 
Potato Diggee.— Lewis A. Aspinwall, Albany. N. Y. 
Railroad Air Brake.- William Stevens, New York city. 
Safety Pins.— Purches Miles, Brooklyn, N. Y. 
Scouring and Polishing Grain.— J. M. Gait, Sterllns, 111- 
Sewing MACHINE Attachment.— D. M. Somers, New York city. 
Sharpening Files.— B. C. Tilghman, Philadelptiia, Pa. 
Telephone Wiebs.- Alexander Graham Bell, Boston, Mass. 
Ventilating GlassShades.— S . J. Pardassus, New Y'ork city. 
Wearing Apparel, Leather.— Richara Lazenby, New York city. 
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An experienced Mechanical Engineer and Draughts- 
man desires a position as superintendent or draughts- 
man. Haa had a large experience in constructing gen- 
eral Machinery, also Locomotives, Marine, Stationary, 
and Portable Steam Engines. Will go to any part of the 
United States. Address Hudson, Box 2,843, N. T. city. 

Safety Linen Hose for factories, hotels, and stores, at 
lowest rates. Greene, Tweed & Co., 18 Park Place, N.T. 

New or 2d hand Gear Catter wanted. Address T. R. 
Bailey, Agent,, Lockport. N. Y. 

Amateur Scroll Sawyers send for circular, E. Ander- 
son, Peeltskill, N. Y. 

For Sale Cheap.— Bement Iron Planer, 4 ft. x 4 ft. x 
14 ft. Address P O. Box 4,297, N. Y. 

Polishing Supplies of all kinds. Walrus Leather 
Wheels, all sizes and shapes. Greene. Tweed & Co., N.Y. 

To Millwrights and Parties in want of Engines, Boilers, 
Gearing, Pulleys, etc. Upon receipt of specifications we 
will give you promptly bottom prices for same. B. W. 
Payne & Sons, Corning, N. Y. 

2d Hand Iron Planerbuilt by Smith of Salem. Plane 13 
ft. X 30 in. ; price $375. A.C.Stebbins, Worcester, Mass. 

Cornice Brakes. J. M. Robinson & Co., Cincinnati, O, 

The Niles Tool Works, Hamilton, O., have second- 
hand Machine Tools in first class order for sale. 

For 2 in. Cylinder Engines, with Boiler and Lamp, to 
run Sewing Machines, Foot Lathes, etc, price $50, or 
Castings for Engines, $5. Address J. W. Westwick, 
Galena, 111. 

Noise-Quieting Nozzles for Locomotives, Steamboats, 
etc. T.Shaw, 915 Ridge Ave., Philadelphia, Pa. 

For New Illustrated Catalogue of Foot Lathes, Scroll 
Saws, Small Steam Engines and Amateurs' Tools, send 
stamp to Chase & Woodman, Newark, N. J . 

Diamond Planers. J. Dickinson, 64 Nassau St., N. Y. 

Shaw's Mercury Gauges, U. S. Standard of Pressure. 
915 Ridge Ave., Philadelphia, Pa. 

Bolt Forging Mach. & Power Hammers a specialty. 
Send for circulars . Forsaith & Co . , Manchester, N. H. 

For Town & Village use, Comb'd Hand Fire Engine & 
Hose Carriage, $350. Forsaith & Co . , Manchester, N . H . 

John T. Noye & Son, Buffalo, N. Y., are Manufactur- 
ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Dufour & Co.'s Bolting Cloth. 
Send for large illustrated catalogue. 

Power & Foot Presses, Ferracute Co., Bridgeton, N. J. 

Solid Emery Vulcanite WheGls—The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Beltmg and Pack- 
ing Company, 37 and 38 Park Row. N. Y. 

Steel Castings from one lb. to five thousand lbs. In- 
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

ForBest Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing metals. 
E. Lyon & Co., 470 Grand St., N. Y. 

Corliss Engine Builders, with Wetherill's improve- 
ments. Engineers, Machinists, Iron Founders, and Boiler 
Makers. Robt. Wetherill & Co., Chester, Pa. 

C. C. Phillips, 4,048 Girard Ave., West Phila., manu- 
factures Vertical and other Burr Mills adapted to all 
kinds of grinding; also Portable Flouring Mills. 

Ma:?ic Lanterns, Sciopticons, Stereopticons and Views. 
The best at lowest prices. Illu3trated catalogue,140 pages, 
10 cts. Second-hand catalogue, 10 cts. Circulars free. 
Theo. J. Harbach, 809 Filbert St,, Pniladelphia, Pa. 

Friction Clutches warranted to save Rolling Mill Ma- 
chinery from breaking. Also Hoisting Machines and 
Safety Elevators. D. Frisbie & Co., New Haven, Conn. 

For Sale.— An Elevator, with Carriage, suitable for a 
Hotel. Apply to Morgan & Co., 154 South 4th St. , Phila- 
delphia, I'a. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills. Pittsburgh, Pa., for 
lithograph, etc. 

Felt of every description for Manufacturers' purposes, 
especially adapted for PoHshing, can be furnished in any 
thickness, size, or shape. Tingue, House & Co., Manu- 
facturers. Salesroom, 69 Duane St., N. Y. Factory at 
Glenville, Conn. 

Improved Wood-working Machinery made by Walker 
Bros., 73 and 75 Laurel St. , Philadelphia, Pa. 

Bound Volumes of the Scientific American.— I have 
on hand about 200 bound volumes of the Scientific Amer- 
ican, which I will sell (singly or together) at $1 each, to 
be sent by express. See advertisement on page 29. 
John Edwards, P.O.Box 773, N. Y. 

Ice Machines. Clayton &, Cook, Daretown, N. J. 

Skinner Portable Engine Improved, 2 1-2 to 10 H. P. 
Skinner & Wood, Erie, Pa. 

Best Machinists' Tools. Pratt & Whitney,Hartford,Ct. 

Lansdell & Leng's Lever and Cam Gate Valves. Cheap- 
est and best. Leng & Ogden, 212 Pearl St., N.Y. 

More than twelve thousand crank shafts made by 
Chester Steel Castings Co . now running; a year's constant 
use prove them strongerand more durable than wrought 
iron. See advertisement, page 46. 

For the best Bone Mill and Mineral Crushing Ma- 
chines, address Baugh & Sons, Philadelphia, Pa. 
Vertical Scientific Grain Mills. AW.Straub & Co., Phila. 




AN ASTONISHING OFFER. 

The Independent, of New York, offers 
in another column to give away, absolutely, 
a Worcester's Unabridged Quarto Pictorial 
Dictionary, which retails everywhere for 
$10, and is, of course, a household necessity. 
How they can do it is, we must confess, a 
mystery ; but that they do there is no ques- 
tion. 

The Independent is now publishing Ret. 
Joseph Cook's famous Boston Monday Lec- 
tures, which are creating so much discussion 
everywhere. 

See advertisement of The Independent 
in this paper. 



(1) C. C. P. asks: In boiling linseed oil by 
means of a coil of steam pipe placed in the oil vat and 
connected with an ordinary flue, would it be necessary 
to superheat the steam? A. It will be advisable to su- 
perheat the steam, as the pressure of saturated steam 
due to the required temperature is very high. 

(3) A. J. H. asks for a recipe for making 
marking ink that does not contain anything having a 
i tendency to dissolve rubber? A. Lampblack or bone- 
I black thoroughly ground with good soap and a very 
little dilute glycerin gives satisfaction. Shellac dis- 
solved in strong aqueous solution of borax may also be 
used as a vehicle. For fine work, soluble aniline black 
dissolved in hot dilute glycerin is preferred. 

(3) O. A. asks: Is there some cheap way 
that I can regulate my baking oven automatically when 
it gets heated to about 300°? A.Wedonot recall any 
means to do this better than by a thermometer, having 
its column of mercury in an electric circuit; so that the 
circuit will be closed by the mercury when the column 
reaches the height of 300°, and whereby an electro- 
magnet will be caused to attract an armature secured 
to the lever of a damper, 

(4) A. F. W. says that he has been told that 
those who subsist almost wholly on a vegetable diet are 
liable to lose their mental power and vigor in old age. 
A. We do not think that thereis any very good founda- 
tion for this statement. 

How great an atmospheric pressure can a man of 
average power accustom himself to exercise in moder- 
ately? A. The precise limit at which men can work 
has probably never been definitely ascertained, while at 
the same time it is doubtful whether work can be car- 
ried on under any increase of pressure without danger 
of injury to the physical system. 

(5) H. A. Z. asks (1) how to combine an oil 
with powdered black lead so as to make a black lead 
lubricator? A. The best way is to grind the clean sub- 
stance with the oil. 2. What kind of oil could be most 
efEectually used and with combined cheapness? A. A 
good quality of rosin oil would perhaps answer best. 

(6) R. J. F. asks: 1. Where can I find the 
best description of an electrical engine? A. See p. 184 
of our issue of September 22, 1877. 2. Is Bell's tele- 
phone patented? A. Yes. 3. What ia the electrical 
candle? A. See p. 1366 of our issue of the Supple- 
ment, August 25, 1877, 4. In making an electric light, 
would not 2 or 3 large gravity cells, attached to a Euhm- 
korff coil of medium size, answer the purpose and give 
as good results aa a battery of from 60 to 100 cells of 
Grove's set up in the intensity way? A. Not by any 
means known of at present, although the use of the 
Euhmkorff coil, as a means to furnish light, is being 
closely studied. 

(7)M. I. wishes to know the proper speed 
for a 55 inch circular saw cutting white pine, and the 
proper time to gauga the speed, whether when cutting 
or when running light? A. You can run the saw, when 
in the cut, 650revolutions a minute. 

Also, having previously used a 10 foot pipe for con- 
ducting steam from boiler to steam engine, what loss of 
power will be experienced by using a pipe 20 feet in 
length? A. If the steam pipe is unprotected there will 
be more loss from radiation when the length is in- 
creased. But if the pipe is large enough (which we can- 
not determine from the data sent) and is well fitted, the 
change will make no material difEerence. 

Also a recipe for a liquid in which to place pens after 
using, to prevent their clogging with Ink, said liquid to 
take the place of a pen stand and penwiper? A. Prob- 
ably water will do as well as any other liquid. 

(8) H. A. S. asks for a rule to find the re- 
quired diameter of a shaft where the length of shaft, 
number of revolutions pe r minute, and number of horse 
power to be transmitted is known? A. Let P=pressure 
in lbs. per square inch acting with an arm of a inches, 
then the diameter in inches=0'0934X^ V V x a 

(9) W. M. asks: 1. "What can I polish 
zinc stove boards with, to remove the dullness ? A. Fine 
sand moistened with very dilute sulphuric acid (\ part 
acid to 20 of water). 2. Is there anything better than 
oxalic acid for cleaning copper boilers? A. Try dilute 
hydrochloric acid. Grease must be flrst removed with 
a sal soda solution. 

(10) J. P. P. writes: 1. You .say in your 
"Answers to Correspondents," in the issue of Decem- 
ber 22, 1877, p, 396, answer 49, that 4 ozs. of copper wire 
is the amount to use for a pair of telephones. I judge 
by that you mean the wire wound on the spools at one 
end of the magnet. I bought 1 oz. of No. 36 insulated 
copper wire of an electrician, who said that it was suffi- 
cient for a pair. Is it impossible to obtain successful 
results with that amount? Must it be wound in the 
same direction on both magnets? A. The answer you 
mention refers to the small instrument in common use 
described on pt 207 of our issue of October 6, 1877, in 
which there is but one round bar magnet to each instru- 
ment, and one spool on each magnet; and the answer 
refers to the amount of wire to be used on the two sep- 
arate instruments shown in Fig. 1, which would be 2 
ozs. of insulated wire (of between No. 36 and 40 gauge) 
for the spool of one machine made on that plan: and 
this amountwillgive a good result, although the in- 
strument may with care be made to work with less. 
Wind each spool in the same direction. 2. Must the 
ends of the magnets on which the wire is wound be 
north and south poles, or both similar? A. In the de- 
scription referred to, the spool end of the magnet of 
each instrument is of north polarity. 3. I have been 
told that successful results depend greatly on the nice- 
ty with which the distance between the iron plate and 
magnet is adjusted. Is this so? If not, at what dis- 
tance should the magnet be set to obtain good results? 

' A. When the bar magnet in this style of instrument is 
' once set at a proper distance (about s'ii inch) from the 
I iron membrane, it need not be altered unless the mem- 
1 brane is accidentally bruised. 4. How thin must the 



iron diaphragm be, and what diameter? A. About x^s 
of an inch thickj-'and of about the diameter shown in 
Fig. 1. 5. I am using a tin-type plate and it is coated 
with some preparation. Would that make any difEer- 
ence in the vibrations? A. If not too heavy it may be 
left on (without causing any material interference with 
the vibrationj, as it serves to preserve the membrane 
fromrust. 

(11) W. V. asks: What is the horse power 
of the largestlocomotive ever constructed? The steam- 
ship City of Washington has two engi-nes, which are rated 
over 2,000 horse power. A. We do not think that ex- 
periments have ever been made to determine the power 
actually exerted by the largest locomotive, but the 
"Janus," with four cylinders, each 15 s 22, isprobably 
capable of higher power than that quoted by you. 

(12) E. H. B. writes: 1. I wish to get a 

battery for experimental purposes; will you inform me 
whether the Grove or Bunsen battery is considered the 
best? A. The Grove battery is generally preferred on 
account of the durability of the platina strip, which 
forms its positive pole. 2. Which is the best for an 
electro-magnet, a long coil of fine wire or the reverse? 
I shall use about three cells of battery and want to 
make as powerful a magnet as possible. A. The wire 
should be of such size and length that its resistance 
will equal the resistance of the battery. Three lbs. of 
No. 30 copper wire (cotton or silk insulation) is suffi- 
cient, if properly wound, to make a good electro-magnet 
using the battery power you mention. 

(13) C. S. writes: 1. "Will you please in- 
form me what the difEerence is between a high and low 
pressure steam engine? A. The first exhausts its steam 
into and against the pressure of the atmosphere; the 
second exhausts into a partial vacuum produced by the 
condensation of its own steam. 2. For what purpose 
are the high and low pressure steam cylinders in a com- 
pound engine? A. For the purpose of obtaining more 
work from steam of a high pressure. 

(14) H. R. T. & Co. write: We pass our 
exhaust steam through a copper pipe to heat our liquors. 
Is it safe to use the water again in the boiler of the 
steam so condensed, or has it received properties from 
its contact with the copper pipe and also with the 
grease (tallow) used in oiling the cylinder, that would 
makeitinjurious to the boiler? If not this would give 
us clear water free from lime deposit, as our exhaust 
is wholly condensed. A. It is safe, provided you can 
be sure that your copper pipes will not leak, so as to 
contaminate your condensed water with the liquors 
through which they pass. Allow your condensed water 
to run into a tank, so that there will always be a sur- 
plus of water, on the surface of which, whatever tallow 
lliere may becarriedover, will float; and if the water in 
the tank is three feet deep, draw your feed water from 
a point one foot from the bottom of the tank. You 
will notice that the tallow is deposited in the exhaust 
pipes in which the steam condenses, and it would be 
well to p'ace an ordinary sink trap (which any plumber 
can furnish) at that point in the exhaust pipes where 
the tallow accumulates. 

(15) L. N. B. writes that he has a stream 
running through his land, the water being 3 feet deep 
and 20 feet wide; the current runs 200 feet a minute. 
What kind of wheel, he asks, can he use without a dam 
to work a threshing machine? A. What is called a cur- 
rent wheel will answer. It is very similar to the paddle 
wheel of a steamboat. 

(16) C. R. A. asks: 1. If there exists a law 
inPennsylvaniarequiringsteamboilers tobe inspected? ! 
Or a law prohibiting the hanging of extra weights on 
safety valves, such as shovels, pokers, tongs, etc. ? A.I 
We think not, but we are not very familiar with Penn- 
sylvania laws. Some of our readers will please correct 
us if in error. 2. How often should a boiler be cleaned 
out that fills up from 1J4 to 2 feet with loose scale in 
the course of six months? A. Every week. 

Should the stopcock be opened at a gas well, allow- 
ing the gas to escape without closing valve at furnace, 
and is there a possibility of the flre coming through 
gasoline and setting flre to gas at the well? A. Ordi- 
narily, no. 

How can I prevent polished brass from coloring 
where it is heated by steam? A. Give it a coat of 
transparent varnish. 

(17) I. H. C. writes: A steam engineer, 
friend of mine, is making a test gauge, and claims that 
a square inch when thrown into a circle the diameter 
would be 1'25 inches, and undertook to prove it to me 
by taking a strip of tin 4 inches in length and showing 
that it just meets around a mandrel of that size. A. 
The area of a circle is found by multiplying its diame- 
ter by the decimal "7854; and conversely, the diameter 
will equal the area divided by -7854, In the case you 
mention the area of the circle is 1 square inch, and Its 
diameter is therefore 1*273 of an inch. 

(18) C. G. asks: Is there any machine by 
which the nose can be straightened? A. There is a 
mechanical appliance in the market( but we cannot say 
whether or not it is generally efficacious. You can 
probably obtain the apparatus at a store where surgical 
instruments are used. 

What is the cause of the following? When I place a 
flnger over either ear so as to close it, I am able to sing 
several notes higher and louder than usual. A. If this 
is a fact, we must ask some of our readers to aid us in 
giving an explanation. When one ear is closed, as in- 
dicated, a given sound is greatly changed, according to 
the sensation of the one-eared listener. 

(19) D. F. H. asks: How large a battery and 
what kind is used in transmitting messages by the At- 
lantic cable? A. The Atlantic cable may be operated 
by a battery that could be placed in a thimble. 

(30) W. R. B. says that the sponges used 
atthcAquarium become clogged with dirt and slime 
and are difficult to clean. Is there any method of 
cleaning them readily and thoroughly? A. The Barbary 
sponges are often difficult to clean perfectly by any di- 
rect means applicable. Hot water and plenty of good 
soap are among the best things. Adhering lichen is 
softened considerably by digestion in dilute Ha SO4 (1 
to 30J. Neutral ammon. chloride used hot also works 



pretty well. Alkalies, even quite dilute, quickly clean 
such fibers, but are too apt to deprive them of native 
stifEness. 

(21) A. M. W. says: 1. I have an engine 
with a 3*^ inch stroke and 3]^ inch bore. What size 
boiler, number of flues, and amount of heating surface, 
also diameter of flues, will it require to run it 400 revo- 
lutions, working at its full capacity? A. Make a boiler 
30 inches in diameter, 4 feet high, with about 80 square 
feet of heating surface. Tubes 23^ inches diameter. 8. 
Also what size boat would it run 8 miles an hour, draw- 
ing not over 10 inches whenloaded? What diameter and 
what pitch would the propeller have to be? A. We 
doubt the practicability of realizing this speed, if , as 
we understand you, the propeller is to conform to the 
draught. 

(33) G. T. L. writes: In the use of the me- 
tric system of weights and measures in French machine 
shops, how are the threads of screws reckoned, at so 
many threads permeter, per decimeter, per centimeter, 
or how ? A. The number of threads are referred to the 
diameter, that is, so many threads per diameter. For 
example, 5 threads per diameter of 6*3 millimeters is 
about the same as the American proportions for a 34 
inch thread, SO threads per inch. 

(33) J. H. F. asks: Which will work with 
the least power, a2 inch crank or an eccentric, to drive 
a pump in a well 100 feet deep? A. The crank, as its 
use involves less friction than there is apt to be in the 
use of the eccentric. On account of its large bearing 
the eccentric motion is valuable in those cases (as in 
presses for cutting metal) where a powerful motion is 
required through a short distance, 2. What is the 
number of lbs. pressure per square inch at 50 feet and 
100 feet? A. A column of water 32 feet high and 1 inch 
square weighs about 15 lbs.: that is, it will about bal- 
ance the pressure of the atmosphere on a square inch 
of surface, at the level of the sea. 

(34) N. A. S. writes: 1. Can I light gas by 
aplatemachine (frictional electricity)? A. Yes. 2. If 
so, about how large a plate would be required to light 
about 24 burners? A. The glass plate of the machine 
should be about 18 inches in diameter, and its electricity 
should be accumulated in a Leyden jar battery of about 
28 square feet of surface. 3. Are the wires over the 
jets left in the gas flame during the time it is burning? 
A. Yes. 4. How far apart should the points be? A. 
About 1^6 of anjnch, 

(35) E. U. N. asks : How can I make a 
really good razor strop paste? A. Equal parts of jew- 
eler's rouge, plumbago, and suet melted together and 
stirred until cold. 

At what depth in the ocean does the water become 
calm in all weathers, or is the whole mass of the ocean 
affected in rough weather in a similar manner to the 
surface? A. Water is agitated in the ocean only to a 
depth equaj to the height of the waves. 

What is the greatest extent to which air (atmospheric) 
has been compressed, and was any efEect observable 
beyond diminution in bulk? A. It has been compressed 
to several hundred atmospheres without apparent 
change. 

(36) I. H. B. asks (1) how the telephone 
is made, and what paper has a cut of it? A. The tele- 
phone is described in our issue of the Scientific Amer- 
ican of October 6, 1877. 2. How do you prepare insu- 
lated wire ? A. The wire is covered with silk or cotton, 
by means of a machine shown on p. 130, Fig. 4, of our 
issue of September 1, 1877. 

(37) H. G. E. asks: 1. What is the differ- 
ence between No. 1 and No. 2 pig iron? A. No. 2 is 
the hardest. 2. How can you tell the difEerence? A. 
No. 2 is closer grained than No. 1. 3. What is meant 
by the term hot iron? A. We presume it refers to iron 
made by the hot blast. 4. What is " gray forge iron" 
and how told? A. It is a grade of gray iron suitable 
for conversion into malleable iron, and is distinguished 
by the color of the fracture. 

(38) I. G. writes: 1. I am making a tele- 
graph sounder; the cores are 2 inches long and % inch 
in diameter. On one end of each core there is J4 i^ich 
with a thread on to fasten to back armature ; said arma- 
ture is % inch thick. I intend to put a piece of gutta 
percha J4 inch thick against armature and one of same 
size at top of core, which will leave 1% inch for wire to 
be wrapped on. I want an instrument so that I can use 
it on lines of 1 to 15 miles, also to give strong clicks. 
Please inform me what sized wire I shall use, how much 
on each spool, and kind of insulation? A. Wrap the 
core with one layer of paper, and on this wind covered 
copper wire of about No. 27 Brown and Sharp's gauge, 
until the spool is about 13^ inch in diameter. 2. Shall 
I wind both magnets to the right, or both to the left, or 
one to the right and the other to the left? A. Wind 
both spools the same way. 3. Shall I strip the end of 
wire for a couple of wraps on core? A. No. 4. If four 
such as the above instruments were on a line of 100 
yards, how many cells of gravity battery would it take 
to work them? A. About 4 cells. 

(39) P. R. asks. Would it be of value to 
invent a mode of making curves and coils of pipes out 
of tin, or sheet metal generally? A. A cheap method 
of making such curves (especially for lead traps) has 
long been sought. 

(30) H. L. asks: On what principle does 
the injector work? A. It is supposed to act somewhat ■ 
on the same principle as the hydraulic ram, whereby 
the momentum of a large column of water is imparted 
to a smaller one. A column of sieam moving at a high 
rate of speed is condensed by cold, so as to have a 
much smaller diameter, and, having the full momentum 
of the original (continuous) column of steam, has more 
penetrative power, so to speak, and carries the water 
into the boiler by the friction of its column against the 
water with which it is surrounded. 

(31) I. G. writes: I have made a tap two 
inches in diameter from what I supposed to be tool 
steel, but after finishing discovered that it was ma- 
chinery steel. By what process can I harden it so that 
it will stand? A. Heat it well hot in a mixture of equal 
quantities of cyanide of potash and salt, and dip in 
water containing 1 lb. of salt per gallon. 
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(32) I. P. H. asks how to manufacture the 
gas and inflate some 3 or 4 dozen rubber toy balloons? 
A. Place a few ounces of clean scrap zinc in a stout 
half gallon bottle and pour over it a cooled mixture of 
1 part oil of vitriol and 5 parts water. Stop the mouth 
of the bottle with a rubber stopper through which has 
been fixed a short piece of glass tubing of size suited to 
fit the mouth of the balloon. Exhaust the bag of air 
and tie it on the glass tube. When sufficiently dilated 
tie the mouth with thread and flow the dilated bag with 
a thin alcohoHc solution of colored wax, collodion, or 
resin. 

(33) E. J. S. asks how to preserve the feet 
and external parts of stuffed animals? A. Dissolve 
about 3^ oz. corrosive sublimate in 1 pint alcohol and 
apply with a soft brush. If it leaves a white precipi- 
tate dilute with alcohol until it does not. A correspon- 
dent strongly recommends this recipe. 

(34) H. L. W. writes: You say apply mu- 
riatic acid diluted with 5 or 6 times its quantity of wa- 
ter, and after a minute or two wash with clean water. 
I have tried it and could not make it w^rk. How shall 

I apply it so it will? A. The recipe referred to the com- ' 
mon — gallo-tannic iron— inks. Inks containing Prus- 
sian blue, indigo, logwood, chromium salts, and coal ; 
tar dyes are more or less indelible. You may try the ; 
following solvents in the order named: Watei, alcohol I 
(hot and cold), citric acid, oxalic acid, dilute (pure) mu- 
riatic acid, strong muriatic acid, strong water of ammo- 
nia, solution of potassium ferrocyanide, strong chlorine 
water or hydrogen peroxide, solution of potassium cy- 
anide. The liquids are traced on with a glass pen, and | 
after standing a sufficient time, it is covered with warm ' 
(dry) tripoli powder (infusorial silica) or pipe clay, which j 
absorbs the liquid or ink solution. S. You also say a 
solution of oxalic acid, citric acid, and tartaric acid 
may be applied where there is printing, as it will not at- j 
tack the printed text. Do you mean all the acids equal- ! 
ly, or either one reduced with water? A. The solid or- | 
ganic acida— citric, tartaric, oxalic, etc.— are dissolved 
in a small quantity of warm water. 

(35) N. L. gives the following method of ! 
truing an emery wheel without a diamond: Hold a \ 
piece of white chalk against the wheel while in motion. ' 
This will show you the high places. Then take a pick ': 
of the kind used to dress millstones, or make one of a | 
file about five inches long, wedged in a stick like a mill- ' 
er'e pick. Hack the chalked places and keep chalking I 
and hacking, rubbing over with an old file each time I 
before chalking, until the wheel is true and the chalk j 

touches all around. ! 

! 
(36)E.P.O. asks (1) the mode of constructing ' 
an electric engine of 3 horsepower? A. You will find a 
description of an electric engine on p. 184 of our issue 
of September 22, 18T7. 2. How many cells of Daniell's 
battery, also how many plates of Smee's battery, would j 
be required to run the engine so con8tructe(i? A. The ; 
amount of battery power required will depend on so 
many details that we cannot give an opinion. 3. What j 
sized wire and how long musr I have for helix? A. If 
you make an engine on a scale six times the size of the 
cut Fig. 1— then about 30 lbs. of No, 16 copper wire, 
cotton-covered,would be a good size and quantity to wind 
on the iron core?, D, and 40 lbs. of No. 12 copper wire, ■ 
cotton-covered, for the cores A A. Let the width of | 
the engine (as seen by a plan view) be such that the ' 
wire may be di'spoped so as to occupy about the same re- 
lative space as it does in the cut. 

(37) M. A. N. sends the following problem: ; 
A heavy stick of timber is to be carried by three men. I 
One man is to carry one end, and two men are to use a | 
lever at a certain distance from theotherend. Atwhat 
distance from the shorter end must the lever be placed 
that each man may carry an equal part of the weight, 
no allowance being made for the weight of the lever? | 
A. Supposing the stick to be uniform in section, the \ 
man at the end applies his force at the end of a lever I 
equal to half the length of the stick: and as the other : 
two men apply twice as much force they must apply it i 
at the end of a lever one half as long as the preceding, 
or atone fourth the length of the stick from the other I 
end. 

(38) E. C. N. asks: If I should wind a few 

feet of wire around a strong magnet, can I get a current 
of electricity so I could run a relay? The other night 
while I was testing some electro-magnets I received a 
very sharp shock by taking up one of the wires of my 
battery while the other wire was at least 10 feet from me 
on the brick floor. A. Not unless you open and close 
the magnetic circuit by means of an armature, or in 
some way continually disturb the relative position of 
the magnetic field of the permanent magnet, on which 
the wire is wound. The shock you received is frequent- 
ly felt under similar circumstances by the battery men 
who have the care of a large number of cells, used for 
the purpose of supplying the telegraphic lines with gal- 
vanic electricity. 

(39) A correspondent sends a recipe for a 
gold lacquer for brass : Dissolve in about 12 ozs. alcohol 
% oz. shellac, 1 drachm dragon's blood, and J4 drachm 
turmeric root. It is sometimes necessary to filter the 
vamish. It is applied as usual. At first the varnish 
will seem to be a failure, but in a short time it will 
have a beautiful gold color. 

(40) J. S. H. asks how to prepare a jet 
black enamel? A. Black enamel is thus made: Peroxide 
of manganese 3 parts, zaffre 1 part. Mis and add as re- 
quired to white enamel, which is: Washed diaphoretic 
antimony 1 part, fine glass, free from lead, 3 parts. Mix 
wet, pour into water, powder, melt again, and repeat 
this three or four times. 

(41) W. E. A. incloses a piece of " magic 
paper," and asks its composition. On being touched 
with fire it entirely disappears, ashes and all. A. It 
appears to be nitro-celludin— made directly from a pulp 
of gun cotton, or converted after coming from the pa- 
per machine by digestion for a few minutes in a mix- 
ture composed of equal parts of fuming nitric and fum- 
ing sulphuric acids, or fuming sulphuric acid mixed 
with pure dry saltpeter, and washing in water made 
slightly alkaline with soda. It is a dangerous article to 
keep in store. 



Minerals, etc.— Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

J, G. p.— No, 1 contains ferric sulphides and a trace 
of gold— tellurides not present in sample. No. 2 is a 
quartzite containing magnetic pyrites, but no silver or 
bismuth. No. 3 will probably prove a rich silver ore— 
the sample contains argentiferous galenite and a little 
copper. 

COMMUNICATIONS BECEIVED. 

The Editor of th(^ Scientific American acknowledges 
with much pleasure, the receipt of original papers and 
contributions upon the following subjects: 

On the Progress of Engineering. 

On Drawing on the Blackboard. 

On Telephonic Communications. By T. F. W. 

On the Calendar. 

On Golden Relics. By C. F. E. 

On the Manufacture of Surface Plates. By O. C. G. 



HINTS TO CORRESPONDENTS. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries fail to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
address of the writer should always be given. 

Inquiries relating to patents, or to the patentability 
of inventions, assignments, etc., will not be published 
here. All such questions, when initials only are given, 
are thrown into the waste basket, as it would fill half of 
our paper to print them all; but we generally take pleas- 
ure in answering briefly by mail, if the writer's address 
18 given. 

WANTS AND BUSINESS INQUIRIES. 

Almost any desired information, and that of a busi- 
ness nature especially, can be expeditiously obtained 
by advertising in the column of "Business and Per- 
sonal," which is set apart for that purpose subject to 
the charge mentioned at its head. 

We have received this week the following inquiries, 
particulars, etc., regarding which can probably be elici- 
ted from the writers by the insertion of a small adver- 
tisement in the column specified, by parties able to sup- 
ply their wants: 

Who makes hand presses for toilet soap? 

Who makes musical bells for parlor use, chimed to 
give notes and half notes ? 

Who makes machinery for kiln-drying corn? 

Who makes surveyor's instruments, graded accord- 
ing to metrical measurement? 

Who sells cuca leaves? 



OFFICIAL. 

INDEX OF MsiVENTIONS 

FOR WHICH 

liCtters Patent of tlie United States vrere 
Granted In the Week Ending 

December 4, 1877, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

A complete copy uf any patent in the annexed lis! , 
including both the specifications and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired 
and remit to Munn & Co.. 37 Parle Row, New Fork city. 
Animalblack, artificial, P. G. L. G. DesignoUe... 197.884 

Bale tie, Bull & Koch 197,824 

Bale tie, W. M. Seaman 19T,802 

Baling cotton, L. Belden 197,817 

Beehive, J. N. Becker 197,814 

Belt fastener, W. Ferguson 197,726 

Belt shifter, T. N. Bgery 197,840 

Berth for vessels, self -leveling, D. Parks 197,836 

Bindorfor letters, etc., H. H. Hall 197,776 

Blanket case and shelter tent, O. B. Michaelis — 197,878 

Book suppoit, A. Clarke 197.763 

Boot and shoe, W. W. Whitcomb 197.917 

Bottle stopper, F. W. Perry 197,S90 

Brake, car, S. Williams 197,919 

Brake, wagon, A. Hart 197.778 

Broom, 11. M. Jenkins 197,855 

Buckle and hook, combined, T. L. Wiswell 197,808 

Bugs from vines, collecting, Scotland & Simpson. 197,903 

Burglar alarm, W. H. Relft' 197,895 

Buttons, manufacture of glass, I. Lehmann 197,869 

Can, air-tight paint mixing, I. Banister 197,755 

Carcoupling, J. A. Hinson 197,851 

Car coupling, W. Montfort 197,788 

Car coupling. Nutting & Graveline 197,883 

Car. steam street. J. Noble 197,881 

Cartridge shell, metallic, J II. Bullard 197,823 

Casting wheel tires, mould for, N. Washburn 197,753 

Chair, opera, C. B. Demarest 197,723 

Churn, Haptonstall & Preston 197,777 

Churn,W. McMurry 197,786 

Churn, reciprocatin;?, L. C . Roberts 107.8^ 

Clock and gas regulatormechanism,G. P. Ganster 197,771 

Clock, pendulum, H, J. & W. D, Davies 197,832 

Clothes wringer, N. B. Phelps 197,893 

Cock, compression, W. Dodd 197,837 

Coffee mill, A. Reynolds 197,798 

Coffee roastar, F, Kasiske 197,862 

Collar, W. Wilson 197,807 

Corset.I. D. Warner 197,913 

Culinary apparatus, Lightf oot & Hawk 197,871 

Cultivator,!. S. Krick 197,867 

Cup or can, sheet metal, G. W. Knapp 197,865 

Bigesting fibers, W. W. Harding , 197.850 

Doorcheck, A. Kehl 197,893 

Dovetailing and grooving machine, J. Dill 197,835 

Braw-heads, manufacture of, A. P. Lindsay 197.872 

Drill ratchet, W . H. Richards 197,896 

Earthenware vessels, making, T. Johnson 197,861 

Earthenware vessels, M . J. Housel 197,8.^ 

Earthenware vessels. Kent & Baldwin 197.864 

Elevator bucket, water, 1 Coppock 197.880 

Fabrics, machine for cutting, B. P. Sargent 197,901 

Fence, C. S. S. GrifSng 197,846 

Fence, A.J. Marks 197.875 

Fence, .T. Walter 197,806 

Fence wire, barbed, G. G. Hunt 197,729 

Fences, barb for wire, F. L. Bestor. 197,757 

Fifth wheel for vehicles, W. j. Blsom (r) 7,977 

Firearm, breech-loading, G. B. Goodell 197,773 

Fire arm, breech-loading, J. C . Petmecky 197,892 

Fire arm, breech-loading, Schudt & Schhucti 197,742 



Fire escape, C . A. Gregory 197,727 

Fire escape, S . Root 197,899 

Floor, fireproof, J. W. Hoyt 197,781 

Flower pot, J. A. Conway 197,766 

Furnace, steam boiler, J . Pohlig 197,894 

Gas governor, w . Foulis 197,842 

Gas-lighting apparatus, R. R. MolTatt 197.879 

Gas, manufacturing illuminating, H. Aitken 197,712 

Gas, raising and lowering, G. P. Ganster 197.772 

Gate, J. W. Clark 197,828 

Gate, G. W. Gordon 197,845 

Gate, G. H. Smith 197,906 

Glove wrist clasp, N. Vrooman 197,751 

Grain-binding instrument, J. A. Pene 197,888 

Grain drill, R. Montfort 197.880 

Grinding objects cylindrically, J . M. Poole (r) 7,978 

Grubber and stump extractor, J . Motheral 19?,790 

Hame fastener, Basiger & Feely 197,812 

Harvester, R. Emerson (r) 7,976 

Hat, Biamant & Tobias 197,767 

Hay rake, horse, J. F. Thomas 197,747 

Health lUt, B. A. Tuttle 197,760 

Heater, Thorne & Farnsworth 197,748 

Heater, portable, G. L, Thorne 197,749 

Hides or skins, bating. W. McMurtrie 197,739 

Hinge, spring, A . Schweinfurt 197,801 

Hoe, combination, D.A.Nelson 197,792 

Hop vine stripper and separator, M. C. Smith — 197,744 

Horseshoe calf sharpener, M. Colton 197,829 

Hose straps, fastening, J . A. Caldwell 197,717 

Hose to couplings, securing, J. A. Caldwell 197,716 

Ice cutting machine, C. C. Springer 197,746 

Ironing machine, P. O'Thayne 197,884 

Ironing table, J. R. McBrayer 197,877 

Jail cell, P. J.Pauly 197,887 

Keyfor locks, W. M. Griseom 197,847 

Ladder, adjustable, G. Crawford 197,766 

Lamp burner, Brintnall & Weilbacher. . . ; 197,715 

Lamp chimney, S . B. Inglis 197,856 

Lamp wick, H.C. Scott 197,902 

Lap robe, L. Briggs 197,821 

Lard, self-raising, T . H. Rosser (r) 7,979 

Letter box, B. Hale 197,849 

Limb, artificial, G. L. Ridsdale 197.741 

Look, drawer, W. H. Taylor 197,910 

Locomotive engines, exhaust, J, T. Clark 197,720 

Locomotives, air-feeding, W. S. Hutchinson 197.730 

Loom, H. Wyman 197.754 

Loom for weaving hair cloth, M. R. Kenyon 197,732 

Malt and grain dryer, A. Palmer 197.740 

Mlllforgrindingtortilla, etc., J.H.Pendleton 197,889 

Millstone driver, W. B. Sergeant (r) 7,980 

Mining machine, F. M. Lechner 197,734 

Motor, E. B. G. Bozerian 197,759 

Motor, spring, Brodnax & Cohen 197,822 

Mower, W. N. Whiteley 197,916 

Mowing machine, M. L. Wood 197.921 

Nut lock, M. Calhoun 197,762 

Nut lock, A. Woodward 197,920 

Oil wells, spear for, F. J. Fox 197,841 

Oil wells, pitman, J. Sharp 197,743 

Ore, concentrating, G. M. Rice, 2d 197,897 

Ores, roasting, W. L. Imlay 197,855 

Ornamenting metallic articles, F. W. Mix 197,787 

Padlock, J. J. Turner 197,911 

Pail, milk. H. Dodge 197,836 

Pantograph, P. L. Page 197,885 

Paper bag machine , W. Liddell 197,870 

Paper making, F. A . Cloudman 197,764 

Pavement, H. B. Walbridge 197,752 

Pavements, steam roller for, N . B . Abbott 197,713 

Pen holder, fountain, B. E . Brailly 197,820 

Pianoforte, O . Lemcke 197,736 

Picture frame, C. Lippe 197,738 

Pill machine, J. Hill 197,779 

Pin fastening, breast, C. B. Smith 197,745 

Pitman, H. Essex 197,770 

Planter, blind slat, R. S. Griffin 197,774 

Planter, corn, Bering & Barnes 197,818 

Plow.H. Wiard 197,918 

Plows, sand mould for, Teargin& Wells 197,932 [ 

Pocket, safety, B. Nunamacker 197,882 

Potato drill and planter, J. M Spickler 197,908 i 

Pottery decoration, easel for, W.II.Brownell 197,761 

Printing press, plate, J. Lister 197,873 

Pulleyblook, Edson&Haynes 197,769 

Pulferizer and cultivator, Ludlow & Pruitt 197,784 

Pump, double acting, J. S. Adams 197,809 

Pump, double acting, W. Teter 197,804 

Pump, double action, L. J. Russell 197,900 

Pump, lift, J. S. Baker 197,811 

Pump, spring or weight, A. L. Hunsaker 197,854 

Radiator, steam, w. B. Snow 197,907 

Bail joint, W. B. Chisholm 197,827 

Rail joint, S., Sr.,& J. R. Hipsley 197,852 

Railroad switch, W. Wharton, Jr 197,915 

Rake, hand, T. I. Campbell 197,825 

Refrigerator, D. A. Simons 197,904 

Safety damper regulator, A. W. Cram 197,831 

Sad iron, Dolsen & Sherwood 197,768 

Sash fastener, w. M. Griseom 197,848 

Sashes and doors, guide for, J. H. Beard 197,813 

Saw filing machine, P, O'Neill 197,793 

Scoop, N. Waterbury 197,914 

Screw fastening for joints, G. W. Cornell 197.721 

Sewer and other traps, W. F . Downey 197,838 

Shoe soles, buffing, J. B. Johnson 197,860 

Signal for freight trains, C; B. Marsh 197,876 

Snow, melting, H. Sinclair 197,905 

Sounding machine, F. E. Schrom 197,800 

Spring, platform, F. Kocher 197,866 

Sprinkler, lawn, W. A. & D. M. Kirby ... 197,783 

Station indicator, G. M . Guild 197,728 

Steam trap.T. Kieley 197,782 

Steering gear for vessels, J. P- Manton 197,874 

Stocking protector, C. F. Langf ord 197,868 

Stove, cooking, G. A. McFadden 197,785 

Stove, heating, N. A. Boynton 197,819 

Stove, oil, L. S . Enos '87,725 

; Stoves, etc., air feeder for, G. C. Palm 197,794 

Stump burner, Armstrong etal ■ 197,810 

Tenoningmachine.S.M.Redfield 197,797 

Thrashing machine, W. Carr 197.719 

Thrashing machine, G . W. Tate 197,909 

Tile machine, H. B. Camp 197,718 

Time lock, electro-magnetic, C. E. Chinnock 197,826 

Tobacco box. L. T. Brewer 197,760 

Tobacco, manufacture of plug. B.W.Be Forest... 197,722 

Tobacco plants, suckering, R. B. Jameson 197,857 

Tobacconist's gauge, R , H. Edmunds, Jr. 197,839 

Trace carrier, w. E. Dippcrt 197,724 

Trace fastening, F. w. Beekwith 197,815 

Type writers, sound deadening case, P. Deming.. 197.83,8 

Valve gear, W. H.Pierce 197,795 

Valve gear for steam engines, J. D. Hazlet 197.780 

Ventilator, R.S. Gripsby 197,775 

Wagon body, J. P. Gordon 197,844 

Wagon, buckboard, C, B . Le Grand 197,735 

Wagon end gate, J. M. & J. H. King 197,783 

Wagon, platform, B. H. Booth 197.758 

Wagons, platform gear for, B. F. Rlx 197,799 

W ash board legs, making, W , F. Perryn 1 97,891 

Washstand,N. O. Bond 197.7U 



Washing machine, MulhoUen & Goldsmith 197,791 

Washing macliine, J. C. Smith 197,803 

Water, raising. S . Lindsey 197,737 

Water meter. J. Johnson 197,859 

Weatherstrip, M. & J. Frink 197,843 

Weeder, garden, M. Johnson 197,731 

Windmill, J. J . Reed 197,796 

Wire-coiling machine, W. F. Moody 197,789 

Wool-combing machine, R . S. B . Thornton 197,805 

Wrench or tongs, pipe, E. B. Barrett 197,7.56 

Tarn -winding machine, H. G. Warburton 197,912 

DESIGNS PATEKTED, 

10,337.— GATE AND Fence.— John McLean, Brooklyn, 
N. Y. 

(A copy of any of the above patents may be had by 
remitting one dollar to Munn & Co., 87 Park Row, New 
York city.l 



^iumli^itimte. 



Inside FaifPf each insertion - - -75 cents a line. 
Back Page, each insertion- - - - $1.00 a line. 

Engravings may head advertisements at the same rate 
per line^ by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Friday morning to appear in next issue. 

Bound Volumes 

or THE 

ScientiJic American. 

I have on hand the following bound Volumes of the 
Scientific American (over^OO), which I will sell at 
$1.00 each, either singly or by the quantity. 



Old Series. 


New Series. 1 


NEW Series. 


Vol. 6, .. .4 Copies. 


Vol. 1. .. 9 Copies. 
" 2... 11 ^' 


Vol 


13,. 14 Copies. 
14.. U " 


" 10.... 2 


" 3... 7 " 


" 


15.. 11 


■• 11.... 7 " 


" 4... 10 " 


»« 


16.. 13 " 


" 12. ...3 " 


" 6... 3 " 


" 


17.. 2 


" 13.... 5 


" 6... 4 " 


'* 


20.. 2 


" 14.... 4 


" 7... 7 " 


*' 


21.. 2 '• 


Vols, of Old Se- 


" 8... 8 " 


" 


28.. 15 


ries contain one 


" 9... 8 " 


" 


32.. 28 " 


year's numbers. 


" 10. ..14 






and the New Se- 


" n... 7 






ries six months. 


" 12... 15 







fvnu 9onri «1 of NEW SERIES (1 year), 2 Vols, in 
Ai.„ I " .S?-??,? one,|1.50eachforthedoubleVol8. 
' " IfiJSrtn Thebooks will be sent byex- 
l ID ana ii j pj.ggg ^^ receipt of price. 

Address, JOHN EDWARDS, 

P. O. Box 773, New York. 



Mrs. Stowe's New Novel, 

"OUR FOLKS AT POGANUC," 

BEGAN NOV. 28TH, IN THE 

CHRISTIAN UJVIOK. 

Special Features for 1877-8. 

LEONARD Bacon, B.B., " Political Problems." 
J. H. Vincent, B.B., "Sunday-School Papers." 
EDWARD Bggleston, B.D., "How t o Hold Our Toung 
People." 

R* W^bALErM°A.'.°'°" SJ!'<'™18° Correspondence. 
A Member of the N. Y. Bab, ' 'A Layman's Thoughts 

on Preaching. " 
"Laicus," " Letters from my Library." 
Henky Wabd Beechee, Sermons from Plymouth 

Pulpit. 
Joseph Cook, Boston Lectures (condensed). 
Lyman Abbott, Sunday-School Lessons. 

Sent for balance of 1877 to Jan. 1, 1879, 
for $3. To Clergymen, $2.50. 

Thejlrst t/wo nuTiibers containing chapters of Mrs. Stowe's 
Novel sent free on receipt of postal card. 

HORATIO C. KING, Publisher, 

37 Park Place, New York. 



The fliost Popular Scicntifk Paper in the World. 
THIRTY-THIRD YEAR. 

Only S3. 30 a Year including Postage. Weekly. 
52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Arehi- 
, tecture. Agriculture, Horticulture, Natural History, etc. 
All Classes of Readers find in The Scientific 
American a popular restmie of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
i to present it in an attractive form, avoiding as much as 
' possible abstruse terms. To every intelligent mind, 
■ this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 
I Terms of Subscription.— One copy of The Scien- 
! TiFic American will be sent for ont, year-52 numbers— 
' postage prepaid, to any subscriber in tbe United States 
; or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

i CI ubs.— On e extra copy of The Scientific Ameri- 
can will be supplied gratia for every club of Jive subscribers 
at $3.20 each; additional copies at same proportionate 
j rate. Postage prepaid. 

One copy of The Sciextific American and one copy 

of The Scientific American Supplement will be sent 

for one year, postage prepaid, to any subscriber in the 

I United States or Canada, on receipt of seven dollars by 

the publishers. 

The safest way to remit is by Postal Order, Draft, or 

, Express. Money carefully placed inside of er^velopes, 

securely sealed, and correctly addressed, seldom goes 

astray, but is at the sender's risk. Address all letters 

and make all orders, drafts, etc., payable to 

, MUNN Sc CO., 

37 Park Row, New York. 



' 1878 SCIENTIFIC AMERICAN, INC 



January 19, 1878.] 
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Founded by Mathew Carey, 
1785. 



BAIRD'S 




^(kmoy^0m^: 



%Lo-*4 '''^'f^Sii^SSLakcSt CHICAGO. 



CiVtrviKri^T 'E^'DGi All devices reported to bj 
» »V ii^ R9m.Am^m^^ b^g^s ADVERTISEaS for 

defrauding the public EXPOSED. "WLT A "W IT' ¥fc <^'^'>** 
meo la eacii state lor tjie (1«. •• ./».a^ ■ MUMW tective 
service ; pay liberal ; position permanent ; terma and specimen 
copy oT paper sent Tor nine cents. Addi'ej^s PubJlsherB 
American Criminal Gazetteer, Clucliiiiatl, Oliio. 




SHEPARD'S CEIiEBKATED 

$50 Screw Culling Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scroll. Circular and Band Saws, Saw 
Attrch^'^nts, Chucks, Mandrills , Twist 
Dril s. D ' s, Calipers, etc. Send for 
cat! lo'gttfl of outflts for araatexirs or 
artisu. s, 

H. L. SHKPARD *fc CO., 
S?S, 90 & 9'2 Elm St.. 

Oinciiiiiati, Ohio. 



MINE ACCIDENTS. Mechanic-il appli- 
ances for use in case of explosions, etc., By Charles 
Hawksley and Edward B. Mai-ten, a paper read before 
the Institute of Mechanical Engineers. Eighteen illus- 
trations of the mnst approved apparatus for quickly 
discharging water from mines, promptly restoring ven- 
tilation, etc.. namely the i^ulsometer. the Steam Kjector, 
the Centrif iitjal and other Pumps, combined Bo'ler. En- 
gine, and Air-compressor; Air Lock, and Portable 
Winding Gear. Contained in Scientific Americax 
Sttpi'Lkmext. No. 105. price 10 cents. To be had at this 
office and of all newsdealers. 



Anderson's .Safely Inkstand.— Dcn't spill, spoil 
pens, or soil fingers. Over 150,000 sold. Sent in exchange 
for old books, or free on easy conditions. Send postal 
card to American Book Excluiiv]et ia Beekman St., N . Y . 



MACHINISTS' SUPPLIES. 

The Best and Cheapest in the Market. 
Bverythinsr in the line that a iV.achinist 
or Mechanic wants. Chucks, Twist Drills, 
Oil Cups, Lubricators, Steam and Gaa 
Fittings, also 

i>IACHINISTS' TOOLS 
in variety, Taps and Dies. 

H. A. ROGERS, IS) John Street. N. Y. 




FOR, SALE.— THE MALTA SMELTING WORKS, AT 
Malta, Lake Co., Ool. For particulars, apply to 

HENRt G. MEYER, 58 Broadway, Cincinnati. O. 



fc! 



EVERY VARIETY OF 

Screws for Maohiuerv kept on hand 
ormadeto order at low prices. L. F. STANDISH & SON, 
25 Artizan Street, New Haven, Conn. 



RISDON'S IMPROVED 

TUEBIITE WATER WHEEL 

Yielded at the test of Turbines at Centen- 
nial Exposition the best results at all stages 
of gate. Send for circular to 

T. H. RISDON & CO., 

Mt. Holly, N. J. 
Mannfactnrers of MILL MICHIJJERT. 




OUR FRESH STOCK OF 

WHITE HOLLY 

IS NOW READY. 
This, with ourcomplete assortment of 

RARE & FANCY WOODS, 

embracing some 30 varieties, is particularly worthy the 
attention of Wholesale Buyers. 
Send for Price List. 

GEO. W. READ & CO., 

lS6to300 Lewis Street, N. Y. 



2H,P.BoileraMEDpe,$175. 

3 H. P., $200. 
lovegrove: & co., 

liiS North 4tli Street, 

Philadelphia, Pa., 

Builders of Engines and Boilers, 2 to 

lOO H. P. Send for circulars and 

price lists. 




OUR $10 NEW-YEAR'S GIFT 



FOR PRACTICAL MEN. 

To our business of Industrial Publishers, we have 
added that of Industrial Booksellers anj. Importers, and 
have now on hand a valuable stock of English and 
American Pk.\ctical aad Scientific Books, includ- 
ing the most recent issues from the English and ^vmeri- 
an press. 

Our new and enlarged Catalogue of Practical and 
SciKNi'iFic iUjoKS—Uti pages, 8vo.— sent free to any one 
who will furnish hia address. 

ET^^ A Select Hst of Books on Metals, Metallurgy, 
Strength of Materials, Chemical Analysis, etc ; also, one 
on Steam and the Steam-Enjiine, as well as a Catalogue 
of a choice Collection of Practical, Scientific and Econ- 
omic Ijooks. with prices, sent free upon application. 

HENRY CAREY BAIRD & CO., 
I\DUSTI£IAL PUELISHERS, BOOKSI.LLEIIS & IMPOETEES. 

810 Walnut Streei , Philadelphia. 



T. P. P EMBERTON. 

37 park »row , new york. room 30. 
Machinery or Inventions o 

Illustrated and Described 



MAVITFACTURFU WAIVTFD. i 

For the best and simplest Hand Corn Planter Invented. : 
On royalty, or will seU }i ov % undivided interest or '■ 
State rights. Aug. J. Hmtz, Lemont, Ills. j 

^IVTGIIffEKRS. 

and MACHINISTS out of employment can make $25 to 
$40 per week in their own localities. Send address on 

gostal card for further particulars to D. Roberts, Hi 
leecker Street, New York. 



OUR $10.00 ELESGAI^T 

PREMIUM GIFT! 

CONSISTINO OF THE Bi:.\ UTIFCl, AND VAT>|;aBI..K LrlNR STEEIi 
EN«BAVIN« ILrliVSTBATING THE SC'ENK Of 'I'Hi: 

]VE.A.FlFlIACrE: OF 

JOSEPH TO DIARY! 

THE MOTHER OF CHRIST! 

The subject of (liis beautiful Enj^rnviiie i<s taken from 8t. Matthew. Chapter I 
r. Verses 23, •M. and 25, viz: "23. Behold, a virgin shall be with child, and shall bring 
forth a son, and tliey shall call his name Emraanucl. which being interpreted is, God with 
us. 24. Then Joseph being raised from sle^p did as the angel of the Lord had bidden him, 
and took unto him his wife: ii. And he knew her not till she had br^'Ugbt forth her first- 
I born sou ; and he called bis name JESU.S.' 

OVER 32 FIGURES ARE REPRESENTED. 

The original painting: of this Engraving is by the world-renowned artist " Raphael." 
The German .Edition of tins Engraving, we liei-e%vitli present joii free as a Premium I 
Gift, retails at $16.00 per coi)y : our American Edition, or equal value and merit, retails at 
SilO.OO per copy. Tliis valuable Engraving is over 2 feet wide by V/2 feet long, and is a 
Masterpiece ot'Art. 

I as a Speei»l Proiniiim to our Patrons. Send to American Art Union, 180 Elm 
I Street, Cincinnati, Oliio, and secure tliis valuable New-Year's Gift. Only the postage, 
wrapping, and niounting charges are you required to send. 

For artistic merit, size, and beauty of design, we have never seen its equal.— CTirZsftaTi World^ I 
CinciniuUi. 

CUT THIS CKKTIFICATE OUT, AS IT IS WORTH $10.00. 



CXJX TZIIS OXJT. 

On receipt of thia Cerlificate, together with 2.')C. to pay posla>jo, wrapjiintr, and 
mouiitint^ cliargoa, we will send you tUe $10,00 valuable and Biblical 8teel !■; 11 graving' — 
2 feet wide by V'2 I'PPt lon^— illiiHLi-.iting the scene of the 

MARRIAGE OF JOSEPH TO MARY, THE MOTHER OFCHRISL 

Send for Engraving at once, together with 25o. to pay .simiily postilge, with full ad- 
dress, stating post-otBce, county, and State. Address ail orders to 

THE AMERICAN ART UNION, 

180 Elm St., Cinciiiiiiitl, O. 



OUR $10 NEW-YEAR'S GIFT 



^PECK I SNYDER'S AMCRICANH 
. CLUB SKATE^ 




, PRICE. NO.I. 

N9. Z: VmST OUALITT. NIOKEt. , 

BOVB'k (URLS' CLUa SKATES. 75 »? 

UPWARDS. CNCLCSC ^TAMP • FOf COMPLETE CATALOQUE' 

iNOVELTlES.AEJDnESSPECK&SHVDEIR. MANUrACTJURERS. 
I a* NASSAU «5TnE~T. NFW/ VORK, 



riRsV QUALITV. PER.PAIB. ftSbo. 
PLATED. PEO. PAIR. EB.0O- » > «' 
iL.pAlR.ANDL ^ 

SrsKAj:£3.A 



50 



I<ARGE MIXED CAH-DS, with name, 13o. 
40 in case l.Sc. 25 styles Acquaintance Cards 10c. 
Ag'ts outflt lOo. DOWD & CO., Bristol, Conn. 



kWATCH and CHAIN only S20 
1 Chetipest i n the. World ! Sample 
'WATCH and CHAIN FREE to 
Agents. C. M. LININGTON, 47 Jackson St., Chicago. 



GOLD' 



MADE TO ORDER. 

Milling Cutters, Special Machinery, and Tools. A . A . 
Pool & Co., 55 B. R. Ave., Market St. Sta., Newark, N.J. 



A PTTXTTQl WANTED. 
/l-VjfiJi-^ i yj For particulars address 

Wir,SO\ SEVVINiS MACIIISE CO., 

S'-Z9 JJroadway, Xew \ urk cify, 

New Orleans, lia. Chicago, 111. 

Or Sau Francisco, Cal. 



PATENTS AT 

AUCTION. 



Regular Monthly Sales the first week of each month, 
by George W. Keeler, Auctioneer, at his salesrooms, 
53 Liberty Street, N. Y. For terms, etc., address The 
New tork Patent Exchange, Room U, 55 Liberty Street. 



THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS & BRO., 

NEW YOUK. 



The George Place Machinery Agency 

Macmnery of Every Description, 

121 Chambers and 103 Reade Streets, New Tork. 



eiG PAY 



To Af^entsseUin'^my 10 new articles. 
Chromos, Watches, Jewelry, etc. Send 
forcatalogue. R. Morris, Chicago, 111. 



EAGLE FOOT LATHES, 

Improvement in style. Reduction in 
prices April 20th. Small Engin e Lathes, 
Slide Rests, Tools, etc. Also Scroll and 
Circular Saw Attachments, Hand Plan- 
ers, etc. ?end for Catalogue of outfits 
for Amateurs o r Artisans. 

WM. L. CHASE & CO., 
95 & 97 Liberty St.. New Y^rk. 




$2500 



ayear, Agentswanted everywhere. Bua- 
lne.ss St Ictlylegitiniate.Particulars I r< o 
Aadress J.Wohth & C»., St. Louis, Mo. 



Rrmrd MILLING MACHINES J 

TTniTToraal Ttirloir noa r nnttitiD' "» n rl Plain 'Ri 



all styles 

_ _ _. _ . _ S-nd sizes. 

Universal,' Index, Gear Cutting, and Plainr 'Screw Bla- 
chines and Vises. Address, for illustrated circular and 
prices, B. M.M. CO., 131 Milk St., Boston, Mass. 




SELDOM 
FAIL TO 
MAKE 
. ._ MONEY 

Wheu their .idvcrtisinft is propcrlv placed . 

For list of best inedjums, address 

EDWIN ALDEN'S ''TiJ^'Sr 

174 ELM STREET, CINCINNATI, O, 

£^^J)rst, rale.'i in the. best papers. ,,^^3 
Bend for catalogue. Estimates and informatioa free. 



IMPOETANT FOR ALL CORPORATIONS AND 
[ MANF'Gt CONCERNS.- Wuerk'si Watcli- 
man's 'I'ime Detector, capable of accurately con- 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J.F..B|;e:I£K,P.O. K(>x*>7{>, Boston, lYTa^s 
N. B.— The suit against Imhaeuser&Co., of New York, 
was decided in my favor, Jnne 10, 1874. A fine was 
assessed against them Nov. 11l1876, for selling contrary 
to the order of the court. Persons buying or using 
clocks infringing on my patent will be dealt with ac- 
cording to law. 



$1200 



Salary* Salesmen wanted to sell our 
Siaple Goods to dealers. Ko peddling. 
CxneuBespai'l. Permanent employ- 
'• • GRANT & CO., 



DKJtit. addr 
i.i.Qim Home St., 



Ciucioaaii, 0* 



SPARE THE CROTON AND SAVE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO., iU Water St., N.Y. 
who control the patent f orGreen'sAmerican Driven Well 



PATENT MINERAL WOOL. 

Incombustible. The best non-conductor. Cheap enough 
, for lining frapie houses. Send for circular. 

A. D. El.UEUS, 
P. O. Bo:? 4461. 26j^ Broadway, N. Y. 



BLAKE'S STONE AND ORE BREAKER AND CRUSHER. 

For breaking hard aad brittle substaucegi to any size. Endorsed by the leading I^Iining, 
Mauutacturing, andHailroadoorporationa In the United Btates and Foreign Countries. 
First Preininm wherever exhibited, and hundreds of testimonials of the highest character, 
A NEVV SIZE FOR PUOSPECTtNU AXD I.ABORATOUY USE. 

I^" All Stone Crushers not made or licensed by ua, containiqg vibratory convergent jaws 
actuated by a revolving shaft and fly-wheel, are infringements on our patent, and makers and 
users of such will be held accountable. Address 

BLAKE CRUSHER CO., New Haven, Conn. 




WORK FOR ALL 

In their own localities, canvassing for the Fireside 
Visitor, (enlarged) Weekly and Monthly. Eargest 
Paper in the World, with jMamraotli Chromos Free. 
Big Commissions to Agents. Terms and Outflt Free. 
Address P. O. VICKEllY, Augusta, lUaine. 



The H Q A D L E Y 
PORTABLE STEAM-ENGINE. 

WITH AUTOMATICAL CUT-OFF REGULATOR 

AMD BALANCED VALVE. 

THE BEST r^ MOST ECONOMICAL ENGINE MADE 

S£A/0 ro/j CIKCl/LAK. 

TheJ.C.HOADLEYCO. LAWRENCE. MASS. , 

5TATE WHERE YOU SAW THIS, 



1,000 SEWING MACHINES!!! 

I Singer pattern heads, family size, best flnisli and all im- 
provements, to be sold at 36 shillings each. Sample one 
i on receipt of P.O. Order. THOMAS MAYHEW, 

MT Queen Victoria Street, London. 




DYKES' BEARD ELIXIR ,»■ 

done It, and will d o i t on the smoothest 'ace 
Mora than 20,000.joung mea already wear heavy 
MOUBTACBR AND BEABD, baviQg used from 1 to f 
Pack'gs. Noi njury. Easily applied, Certain in 
eflpct. Packaore with dorectionspoat-paid 25 eta, 



irSO Fi 



SMITH jf CO, 8olr 



d Addrei 



I> «li.lm«. III. 
,r< abte 



Wood-Working Machinery, 

Such as Woodworth Planing, Tonguelng, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Woo d-Working Machinery gene- 
rally. Manufactured bv 

WlTHBRliY. RUGG & RICHARDSON 

26 SalisDui-y Street, Worcester, Mass. 
(Shop formerly occupied by U. BALL & CO.j 



4il 



OOL.U PliATEO WATCHES. Cheapest 
in Ihe known world. Sample Watch Free to 
Agents. Address, A. Cotilteb & Co., Chicago. 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters, Milling Machines. Special 
Machinery. B. GOULD & BBBRHAKDT, Newark, N. J. 



Model Engines. 




Complete sets of 

C ASTIN GS 

for making small 
Model Steam Engines 1 t-2 in. bore, Sin. strolce, price.H- 
ditto 2 in. bore, 4 in. stroke, price, $10, same style as cut. 
Eureka Foot Lathes only 15 Dollars. Gear Wheels and 
Parts of Models. All kindsof Small Tools and Materials 
Illustrated Catalogue Free. 
GOODNOW & W1GHTMAN,23 Cornhill, Boston, Mass 



S T K ^ M 1> U M P S. 

FIRST PRIZES, CBNl'ENNIAL, PHILA., VIENNA, 
PARIS, NEW YORK, BALTIMORE, BOS'J ON. 
Send for circular of recent patented improvements. 
THE NORWALir IKON WOEKS CO., 



South Norwalk, Conn 



Pri,ces Reduced. 



I\A/ I I I exchangewelllocatedfactorybuildings, 
»» I ^ ■» witiineverfaiiing water power, for a20 
or 30 H. P. engine. Engine and boiler must be of good 
make and in good order. D. O. SAGE, Cromwell, Conn 



fSEilf?fg?llSfe 



NEWYORKCITV 



: WAVE- MAKING KJiSiSTAlSCE OF 
Ships, By same author. With 4 illustrations. Sdpple- 
I MENT No . 74. Price 10 cents. 

Baker Botary Pressure Blov/ei. 

(FORCED BLAST ) 

Warranted superior to any 
other. 

WILBEAHAM BEOS. 

2818 Frankford Ave. 

Phtladelphia. 



Second-Hand Microscopes. 

Beck's, Crouch's, Ross', Nachet's Hartnack's, Zent- 
mayer'a and other makers, from 25 to 50 per cent, 
below the catalogue prices. 
Glass slips and thin glass covers for mounting objects, j 
at re<luced price. Send for the list. 

J A.ME3 W. QUEEN & CO., OPTICIANS, 

924 Chestnut St., Philadelphia. 

Pond's Tools, 

Engine Liatbes, Planers, Drills, d:c. 

.OenS for Catalogue. DA VID W. POND, Successor to 
LUCIUS W.POND. Worcester, iUass. 




H. R, WOrSTtlllNOTOIV, 

^^ 239 BROADWAY, NEVV YOIIK. 

Hydraulic Works, Van Brunt Street, Brooklyn, 
Manufactures Pumping Engines for Water Works. In 
daily use at 100 stations. Also Steam i'umps. Water 
Motors and Water Meters, f^ee Scticktipic ,-\Mi:iiiCA\ 
Supplement, January 27th, 187T. Prices largely reduced 
July 1st, 1877. 



inFINEJETBlACKeveryvarietyoftornedwoodvuork 
partroFmachineryjCastincs.tin.ware and other metal 
"ak™*«lEttDJETMODS,inwood orinelal,in»Je I. order 
BMERICAN ENAWELCO.mMAapeM StPROWIOENCE. R. 1. 



$100 



Per Month ami KxpknsesY C JI D I V 

■ i8n lo sell our TEAS to Dr.ALRRS. f>rt r,1>l-3 n«- 

pi;DDi-iNn. c. A. LONG & vaonxract 

CO., Noa. liibFaUsr Block, Daarborn St ra*t .Chicago ,IU. 



PATENTS SOLD. 

For terms, address EUROPEAN and UNITED STATES 
PATEN T EXCHANGE, 200 Broadway, N. Y. Box 2801. 

MIXED CARDS, with name, 10c. and stamp. 
Agent's Outflt, 10c L. C. COI & CO., Bristol, Ct . 
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T+U WROUGHT 

Beams & Girders 



THE UNION IRON MILLS. Pittsburgh, Pa., Manu- 
facturers of improved wrought iron Beams and 
Girders (patented). 

Thegreatfall which has taken place in the prices of 
Iron, and especially in Beams used in the construction 
ofPIREPROOFBtJILDINGS, Induces us to callthespe- 
dal attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; andby referenceto pages52&54 of our Book 
of Sections— whieii will be sent on application to those 
contemplating the erection of Are proof buildings -'J'HE 
COST CAN BE ACCURATELY CAJ,CULATED. the 
cost of Insurance avoided, and t)ie serious losses andin- 
tcrruption to business ciuised by fire; these and like con- 
siderations fully justify any additional first cost. It is 
believed, that were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, that inmany cases the latter would be adopted. 
We shall be pleased to furnish estimates for all the Beams 
complete, for any specific structure, so that the difference 
in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 



BRADFORD MILL CO. 

Succesaors to Ja3. Bradford ti Co. 
MANUFACTURERS OF 

French Buhr Millstones, 

Portable Corn & Flour Mills, 

Smut Machines, etc. 
Also, dealers is Bolting Clotha and 

General Mill Furnishing. 
Office & Factory, 168 W. 2d St, 
CI\<'IIVIS'A'II, O. 
_ _ J.E.Stiiwart.Pre*. W.R.Dunlap,S«. 
(D^PRIGJiS-LIBISSENT ON APPLICATION. 




FOUNDRY MOULDING MACHINE. 

Simple, strong, and practical. The best machine made, 
at reduced prices. T. F. HAMMER, Patentee and 
Manufacturer, Branford, Conn. 



* /^-*--a--*-^ Perfected and Prieo reduced. 
Manuf'dbytheHULL & HELD EN CO., Danbury, Ct. 




The fact that this shafting has V5 per cent, greater 
strength, a finer finish, and is truer to gautje, than any 
other in use, renders it undoub'^edly the most economical 
We are also the sole manufacturers of the C i:i. krrated 
Collins' l'AT.Coui'LiN"G,and furnish Pulleys, Hangers, 
etc.of the most approved styles. Price list mailed ojj 
application to JONES & LAUGHLINS, 

Try Street, 2d and 3d Avenues, Pittsburgh, Pa, 
190 S. Canal Street, Chicago, 111., and Milwaukie. Wis, 
B^F" Stocks of this shafting in store and for sale by 
FULLER, DANA & FTTZ, Boston, Mass, 
GEO. PLACE & CO., 121 Chambers St., N. y, 



25 



Snowflake Assorted Cards, with name lOo. 
Outfit lOo. Seay Y Bros., Northfora. Ct. 



DIP D A V*'^^^'^'^^^-^^^^^^^^'°**^^®*^^™P^- Samples 
DlU rfllfree. Taylor Bros. & Co., Cleveland, 0, 




- Ill - 11 |t -qnaic 



Is alwai * 
nearly pi i 
balance. . 1 
work, and i ill n l 

North's Patpiit Fiiiversal Lathe Dog* 

Shelden G. North, 440 No. 12th St., Phila Pa 



m JENNINGS' WATER CLOSETS 

Prices Reduced Send for Circulah 

94 Beekman Street New York 
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Inside i'a&:e, each insertion - - - 75 ceuts a line. 
Back Page, each insertion - - - $1.00 a line. 

Engravings may head advertisements at the same rate 
per line, by Tneasurement^ as the tetter press. Adver- 
tisements must be received at publication office as early 
as Friday Tnoming to appear in next issue. 



Jarvis Gas Consuming Furnace. 

For Setting Steam Boilers. Will burn screenings with 
small mixture of soft coal without blower, also ijreen wet 
yeat. Three boilers set this way will make as much steam 
as Ave old way. Address A. t'. UPTON, Agent, 

Boston, Mass. 



WESTON DYNAMO-ELECTRIC MACHINE CO 



Machines for Electro-plating, Mlectrotyping, Electric 
Light, etc., in addition to testimonials in our Catalogue 
of Jan. 3. We beg to refer to the following houses; 
Mi;Binr.NBKiTANNiACo.; Russell&BrwinM'f'gCo.; 
Reed & Barton ; Hall, Elton & Co.; KiCHARDsav, 
BoYNTOx & Co.; W.M. H. Jackson & Co.; Stanley 
Works; Kogkrs Cutlery Co.; Chas. Rogers Bros.? 
Edward Miller Co.; Mitchell, Vance & Co.; Nor- 
WALK Lock Co.; Hayden, Gere & Co.; Do.mestic 
Sewing .viACH IN E Co ; Eberhard Faber: Jos. Dixon 
Crltcible Co.; Mumford & HAiVSon ; Fagan & Son, 
and over 200 others. Outfits for Nickel, Silver, 
Bro-nze, Plating, etc. The two highest Centennial 
AwARD«, and the Cente.\.\ialQold Medal of Ameri- 
can Institute. Prices from $1^5 to S300. 



CONDIT,HANSON &VAN WINKLE 

SoleA^ents JSr£WJ^]i:,NJ^. \ 



as NE W YEAR CARDS, with name, 20c. 23 
"••^ Extra Mixed, 10c. Geo. L Reed & Co., Nassau, N.Y. 



PIANOS 



Retail price $900 only $260, Pmityr 
Orgarn. price $310 only $95. Paper 
free. DinielF. B;atty, Washington, N. J. 



Steel Castingfs, 



From M to 10,000 lbs. weight, true to pattern. An invalu- 
able substitute for forgings, or for malleable iron cast- 
ings requiring great strength. Send for circular and 
price list to CHESTER ST35EL CASTING COMPANY, 
EVEJLINA STREET, P1II[,A1>E1.,PUIA, I'A. 



mm NON mmii w mt n^L^oiiK ^s ™w 



^^ ^^m m ^^ ■ SAFETV HOISTING 

'O Pl^ Machinery. 

OTIS BROS. & CO., No. 848 Broadway, New York. 

PATENT SCROLL AND B .AND SAW MACHINES A 
speciality. CORDBSMAN, BGAN & CO., Cincinnati, O. 



[T PAYS to sell our Rubber Hand Printing Stamps. 
Terms free. G. A. HAEPBB & BRO., Cleveland, O. 




CAVEATS, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Mimn & Co., in connec'.ion with the publica- 
tiot of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this lina of business they have had Over thiktt 
years' experience, and now have un£qualed fadlUies 
for the pfeparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All businass intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents :ind how 
to procure them ; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreiijn Piitents.—'Vi^e also send,/(«« of charge, a 
Synopsis ot Foreign Tatent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents -embracing Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
HCND ED AND piPTY 51ILLI0NS of the most intelligent 
people in the world.- The facilities of business and 
steam cominnn'cafon are such that patents can be ob- 
t,iined abroad b y our citizens almost a s easily a s a t 
home. The expense to apply for an English patent is 
$75; Geriran, .flOO; French, $100; Belgian, $100; Cana- 
dian, $50. 

■ Copies of Fatents, —Veraona desiring any patent 
issued from 1836 to November 36. 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications . 

Any patent issued since November 87, 1867, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for SI. 

When ordering copies, please to remit for the s^ame 
as above, and state name of patentee, title of inven- 
tion, and date of patent . 

A pamphlet, containing full directions for obtaining 
United States patentf. sent free. A handsomely bound 
Reference Book, gilt edges, contain') 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and Is a useful hand book of refer- 
ence for everybody. Price 2B cents , mailed free. 

Address 

MTJlfN & CO., 

Publishers SCIENTIFIC AMERICAN, 

37 Park Bow, N. Y. 

BBANcn OFFICE— Comer of F and Ith Streets, 
yi'ashingt&nt D. C. 



GT7iiRDIOZ.A'S 

COFFEE & SUGAR MACHINERY 

Coli'ee, malt. Corn, Cocoa, and Grain- 
Urylns; Machine. Coflee-Hulllng and 
Polishing machines. < offee-Washlng 
machine. Uellx Sugar Evaporator. 

Messrs. C. ADOLPHE LOW & CO., 42 Cedar 
Street, Messrs. M UNOZ & ESPRIELLA, 52Pine 

Street,New York, are Mr. Guardiola's Agents, and they 
will give prompt attention to all orders for any of the 
above machines. 



Harrison's System of Grinding! 

Illustrated Catalogue Now Ready. 

NEW STAXDAXD FLOURINO MILT.S. 

Old Theories, Horizontal Grinders, Slow Runners, 

Fully Exploded. Fine Flour, High Speed, and Beono- 

niical Milling Fully Established. 

A NE\V Copy For All. 
Millers and Editors please address 

EDWARD HARRISON, 
No. 135 Howard Ave. New Haven, Conu. 



THE IIEPEIEIT 

For 1878 

will ha veto be a VEET GOOD PAPER to satisfy the 
thousands of readers who have become familiar with its 
good qualities in the past. But we propose this yeartc 
excel the past. 

We shall continue to print articles from the best writers 
and think ers in the country. The departments of Relig- 
ious News, Literature, Sunday-school, Fine Arts, 
Science, Missions, School and College, Markets, Farm 
and Garden, Financial, and Insurance will, as hereto- 
fore, be contributed to by specialists in eacti branch. 
These departments are famous because they are able 
and trustworthy. 

COOK'S LECTURES. 

These famous Lectures, delivered in Boston every 
Monday, by the Rev. Joseph Cook, will be published in 
full.together with the introductory remarks. 

SERMONS 

by eminent cler^men in all parts of the country will 
continue to be printed. 



PREMIUMS. 



We oflfer Rev. Joseph Cook's valuable new volumes, 
entitled ''Biology" and "Transcendentalism," em- 
bodying, in a revised and corrected form, the author's 
last winter's remarkable Monday Lectures. The^ are 
published in handsome book form, with colored illus- 
trations, by James R. Osgood &Co., of Boston. We will 
mail a copy of either volume, postpai d, to every sub- 
scriber to the Independent who remits us $3 for a 
year in advance ; or any subscriber may remit $5.50. 
and we will send him The Independent for two years, 
in advance, aad both volumes, postpaid. 




WORCESTER'S UNABRIDGED 



Boun^- in Sheep, 1854 pages, over 1000 iUustratoins, 
Isme of 1878. 

We have made a special contract with the great publish- 
ing house of J. B. lilppincott & Co., of Philadelphia, by 
which we are enabled to offer the most desirable Premium 
ever given by us or any other newspaper in the country. 
We will send this.Z>ictionarj/toany person who will send 
us the names of Three New Subscribers and Nine Dollars ; 
or who will on renewing his own subscription in advance, 
send us Two New Names additional and $9.00 ; or who 
will renew his own subscription for three years, in ad- 
vance, and send us 19.00; or for a new subscriber for 
three years and $9.00. 

The regular price of the Dictionary alone at allthe 
btokstores is $10.00, while the lowest price of three sub- 
scriptions is $9.00. Both the Dictionary and the three 
Subscriptions, under this extraordinary offer, can, there- 
fore, be had together for only $9.00. The Dictionary will 
be delivered at our office, or in Philadelphia, free, or be 
sent by express or otherwise, as may be ordered, at the 
expense of the subscriber. 

The subscriber under this offer will not be entitled to 
any other premium . 

Subscription Price $3 per annum in Advance, 

including one of the following Premiums. 

Any one volume of the Household Edition of Charles Dick- 
ens' Works, bound in cloth, with 16 illustrations each, 
by Sol. Eytinge. 

Moody and Sankey's Gospel Hymns and Sacred Songs, 
No. 2. 

IMicoln and His Cabinet ; or, First Reading of the Eman- 
cipation Prodamation. Fine large Steel Engraving. 
By Ritchie. Size 26x36. 

AutTwrs of the United States. Fine large Steel Engraving. 
44 Portraits. Size 24x383^. By Ritchie. 

Charles Sumner. Fine Steel Engraving. By Ritchie. 

Orant OT WUson. Fine Steel Engravings. By Ritchie. 

Ednmn M. Stanton. Fine Steel Engraving. By Ritchie. 

The Inner Life of Abraham Lincoln. By Frank B. Carpen- 
ter. Bound in cloth. 360 pages. It gives a better insight 
into his " inner life " than can be found elsewhere, 
and is altogether one of the most fascinating, in- 
structive, and useful books of the kind ever pub- 
lished. 

SulD3cription Price $3 per annum in Advance. 

B^" Specimen copies sent free. 

Address THE INDEPENDETST, 

P.-O. Box arSr. New York City. 

ISW Cut out this advertisement, as it will not appear 
again. 



l;PR|GHT D R I L LTS ciRcuuR 

H.BICKFORD C7>7c/nr7am 



FITS, EPILEPSY, FALLING SICKNESS, 

positively cured by using " Dr. Ilebbard's Cure." No 
humbug. "It has cured thousands." Pample bottle free. 
Address J. E. DIBBLKE, Chemist, 1323 Broadway, K. Y. 



— i 

THYSELF; 



1/ ftl n 111 A new Medical Treatise, " The 

nniM^U SCIENCR OF LlFP, OR SELF-PRES- 

'■'■*' ■• ERVATTON," a book for everybody. 
Price SI, sent by mail. Fifty 
original prescriptions, either one 
of which is worth ten times the 
price of the book. Gold Medal awarded the author. The 
Boston Herald says: "The Science of Life_is. beyond 
all comparison, the most extra- 
ordinary work on Physiology 
ever published." An Illustrated 
Pamphlet sent free. Address 
DR. W. H. PARKER, No. 4 
Bulflnch Street, Boston, Mass. 



Cut Brass Gears, list free. Grant, 194 Beverly St., Boston. 

HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W, B. FRAMLIN, Y, Pres't. J. M, ALLEN, Pres'l, 
J, B, PIERCE, Sec'y. 



MTr'UnCjr'nT'TrC! At Reduced Prices. 
iUltUowUJrJliia Opera Glasses, Specta- 
cles, Telescopes, Thermometers. Send for 
Illustratea Catalogue. It. & J. BECK, 
921 Cliestmit St., Philadelphia. 



TtlE T^iSTlTE CO.. 

STROUDSBURG-, PA. 
EMERY WHEELS AND GRINDERS. 

GEO. PLACE, 121 Chambers St., New York Agent. 



F.BZ.AZSDSZ.Z. c& CO., 

Worcester, Mass., 
Manufacturers of the Blaisdell Patent Upright Drills 
and other flrst-class Machinists' Tools. 



WOOD WORTH SURFACE PLANERS, $135, Planers 
and Matchers, $350. S. C. HILLS, V8 Chambers 
Street..New York. 



LBFPBLWAim WHEELS. 

With recent improvements. 

Prices Greatly Reduced. 

7000 in successful operation, 
FIHE HEW PAMPHLET TOE 1377, 
Sent free to those interested, 

James Leffel & Co , 

Springfield, O. 
109 Liberty St., N, Y. City. 




P^r-r»rvrr\£x^ cxt*a I'or showing heat of 
yj^OmeierS, Ovens. Hot Siast i'ipes. 
Boiler Flues, Super-Heated Steam, Oil Stills, &c. 
HENRY W. BULKLKY, Sole Manufacturer. 

U9 Broadway, N. Y. 



H' w:johns'' patent 



MATERIALS, 



Ijiquid Paints— all shades, finest in the woiid. 
Fire Proof Paint, for Wood work, &c. 
Roof Paint, for Tin Roof s. Iron Work, &c. 
Roofing:, with white Fire Proof Coating. 
Roof Coating, for restoring and preserving old roofs. 
C'einentSjfor Retorts, Furnaces, Leaky Roofs, &c. 
Steam Pipe and lloiler Coverings. 
Steam Packing, Asbestos Boanls, Fire Proof 
Coatings, Sheatliings and Roofing Felts, &c. 
These articles are ready for use, and can be easily ap- 

Elied by any one. Send for Samples, Pamphlets, Price 
lists, &c. 

H, W. JOHNS MANUFACTURING COMPANY, 



Also 

for 

sale by 



7 Maiden Ijane, TH^w York. 
f PHILADELPHIA BKANCH, 406 Arch St. 

DOWNIE, TRAINER & CO., Boston. 
) g. W. HK.UPSl'KD & CO.. Columbus, Ohio. 
1 M. M. BUCK & CO., St. Louis. 

C. A. PARKER & CO., New Orleans. 
[THOMl'SON k UPSON, San Francisco. 



Established 1844. 

JOSEPH C. TODD, 

(Formerly Of Todd & Raffertv), Engineer and Machin- 
ist. Flax, Hemp, Jute, Rope, Oakum, and Bagging 
Machinery, Steam Engines, Boilers, etc. Also Agentfor 
the celebrated and improved Rawson& Rittinger Hoist- 
ing Engine, I will furnish specifications and estimates for 
all kinds of machinery. Send for descriptive circular 
and price Address 

J. C. TODD, 

10 Barclay St., Xeiv York, or Paterson, N. J. 



Steel Name Stamps. 



N. Y. STKNCIL WORKS, 87 Sassaa St., N. Y. 



ROCK DRILLING MACHINES 

AIR COMPRESSORS, 

"'^''"^^""""^^BurleighRockDriu'Co. 

SEND FOR PAMPHLET. FITCHBURG WASS. 



Millstones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue . 

J. T. NOTE & SON, Buffalo, N. Y. 
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BIG 



84-page Picture Book, free. My plan beats 
all to make money. Is easy, honest, and pays 
you $10 a day. David C. Cook, Chicago, 111. 



Patent Atmospheric Gas Burner, 

for softening paint with Gas. One man removing two 
square feet of paint in one minute. The ONL V BURNER 
that will burn with its mouth downward and not heat 
back. 

A. H. WATKINS, 294 Harrison Ave., Boston, Mass. 
*** Send for Circular with Testimonials. 



APnnf) U/CI I can be made in one day with our 
UUUU ViLLL 4-foot Well Auger. Send for 
our Auger Book. U. S. AUGER CO., St. Louis, Mo. 



BOaARDUS' PATENT UNIVERHAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices. Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 




YALE 

IRON WORKS, 



New Haven, Conn., 

Builders of the Yale Vertical, 

the best and , most Economical, 

either for land or marine use ; also 

Horizontals, with or without 

the Rider Cut-off. 

P Special Tools made to order, 

„, r all at prices that defy competi- 

3L .^E=^& tion. Send for Circular. 



FOUNDRY AND MACHINE SHOP FOR 

Sale or Rent. We offer at a bargain, our old works, 
consisting of three substantial brick buildings sheds, 
ample water power and facilities for conducting an iron 
or wood working business. Coal, iron, hard and soft 
lumber close at hand. Three railroads. Address 
SOUTH BEND IRON WORKS, South Bend, Ind. 



Bouli's Pateit l_ Reverse Motion 

Paneling, Va- 
riety Moulding 
A Dovetailing 
Machine. Cuts 
Panels of any 
design or style 
of mould in the 
solid wood with 
neatness and 
dispatch. 
' Is a first-claas 
■Shaper, Edge, & 
i^croll Moulder. 
_=D e s general 
.Dovetailing 
with thick or 
thinstuffs. Simple, Durable and 
^ Efficient. 1^~ Send for Pamphlet 
j^ and Sample of work. Improved 
_ y Solid Steel Cutters for all kinds of 

Variety Moulders made to order, and warranted by the 

B. €. I^ACIII^ERT CO., 

Battle Creek. IVIicIi. 




MASONIC 

M asonic Book A ttency , cor. B'way & Warren St, 



RITU.\LS to make msty Masons l>rr?ht. 
Itonks. Bfimhs, (Jnlil (Charms, Pins & Kings. 



Send stampj^or illustrated catalogue. 



MACHINISTS' Tools. 

New and Improved Patterns. 
Send for new illustrated catalogue. 

Lathes, Planers. Drill?, &o. 

NEW HAVEN HIANIIF ACTlIKINe CO., 
yew Haven, Conn. 



PTTWflTTT'firrj- Drop Hammers and Bies, for work- 

X- U AH vxixxt u J Metals. &e. THB STILES & 

■n-n-nooTie PARKER PRESS CO.,Miadletown, 

irilXioSxjD. Conn. 



^C^$3 PRINTING PRESS! 

■'^S^iP'SA *•' ** Prints cards, envelopes, etc., equal 
, 30\ to any press. Larger sizes for large work. 
Do your oitm Tiyinting a/nd advertising and 
save TnoTwy. Excelle-nt spar e hour amuse- 
, men t for old or young. Or it can be ma'de 
|AT'**/VI1^" moneymaking business anywhere. Send 
r^FMTFNNIALl 3c. stamps for large catalogue to 
l^ >^"'^"' '* XtEIiSEY i& CO., Manufacturers, 

Meriden, Conn. 



±J\l.t'. lO. UCJ 

HEAL 
THYSELF 



PEBFECT 

NEWSPAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the SoiEXTiPic Am- 
erican and SciKXTiFicAMERTGAx8upPLEMK>Tcanbe 
supplied for the low price^of $1.50 by mail, or «T.25 at the 
office of this paper .Heavy b.oard sides; inscription 
"SCIENTIFIC AMSRICAN.", in ffilt. Necessary for 
everyone who wishes to preserve the paper. 

Address ^ _^_ _^. 

MtlNN & CO., 

Publishers Scientific American. 



" Iridv^pevsahle to the Library, Clergyman, 
Lawyer, Physician, Editor, Teacher, Student, 
and all of any calling in life who desire knowl- 
edge." 
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